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PREFACE 


The  most  obvious  change  in  this  fifth  volume  of  the  bibliography  is  the 
arrangement  of  the  abstracts  by  subject  categories.  It  is  hoped  that  in  this  new  form  the  bib¬ 
liography  will  offer  greater  convenience  to  the  reader  desirous  to  gain  information  on  broad 
subject  matters  by  quick  direct  perusal.  At  the  same  time,  the  cumulated  subject  index  has 
been  maintained  and  expanded  to  serve  those  in  need  of  detailed  information  on  a  given  special 
subject.  To  compensate  for  the  lack  of  author  arrangement,  an  author  index  has  been  added, 
which  includes  the  names  of  secondary  authors.  The  corporate  author  index  has  been  continued 
and  expanded. 

Ifti  all  other  respects:,  such  as  format  and  style,  this  Volume  Is  identical  with 
the  preceding  ones.  As  far  as  subject  scope  and  treatment  are  concerned,  shifts  of  interest  and 
new  perspectives  in  contemporary  research  have  been  carefully  considered  in  the  selection  of 
references,  as  a  quick  glance  at  the  subject  index  will  show. 

Once  more  we  take  pleasure  in  gratefully  acknowledging  the  counsel  and  co¬ 
operation  of  the  many  people  who  have  helped  in  the  complex  task  of  putting  this  bibliography 
together,  particularly  the  following:  Brig.  Gen.  Eton  Flicklnger,  MC,  USAF,  (Ret. );  Brig.  Gen. 
Benjamin  A.  Strickland,  MC,  USAF;  Dr.  Harold  Wooster  and  Mrs.  Rowena  Swanson  of  the  Of¬ 
fice  of  Aerospace  Research,  U.  S.  Air  Force;  Brig.  Gen.  Charles  H.  Roadman,  MC,  USAF,  and 
Messrs.  Melvin  S.  Day,  Hubert  Saute  r,  and  Van  A.  Wente,  of  HAS  A I  Mr.  Howard  B.  Lawson,  of 
the  FAA;  and  Dr.  Sam  F.  Seeley  of  the  National  Academy  of  Sciences.  We  also  wish  to  express 
Our  thanks  to  the  reference  stiff's  Of  the  National  Library  Of  Medicine  and  of  ASf  jA,  as  well  is 
to  the  members  of  our  Own  Staff,  Dr.  Eugene  Marrow,  Mi’ll  May  Faye  Dunsmore,  Mrs,  Loretta 
Franklin,  Mrs;  Cathryn  W,  Mitchell,  Miss  Sally  Ji.  May,  and  MISS1  Cell  Berman. 


ABBREVIATIONS 


A-  JOURNAL  TITLES 

The  abbreviations  used  herein  for  Journal  titles  ire  intended  to  save  space  without  sacri¬ 
ficing  ready  recognition.  Minor  words  such  is  articles  and1  prepositions!,  and1  occasionally  parts  of 
long  titles  have  been  omitted,  and  the  words  and  names  occurring  most  frequently  in  titles  are  abbre 
Tinted.  The  following  1#  a  key  to  the  title  word  abbreviations  used: 


Acad. 

AcOust. 

Academy 

Acoustic 

Jour, 

Journal 

Aeronaut, 

Aeronautical1 

Labis'). 

Laboratory(~les) 

Amer. 

Amerlca(n) 

Laryngol. 

'Laryngology 

Arch. 

Archives 

Assoc, 

Association 

Mag. 

Med. 

Magaiine 
Medicine,  Medical 

Bacteriol. 

Bacteriology 

Brit. 

British 

Nat. 

National 

Bull. 

Bulletin 

Canad. 

Canadian 

Otol. 

Otology 

Coll. 

College 

Otolaryngol. 

Otolaryngology 

Compar. 

Comparative 

Corp. 

Corporation 

Pathol. 

Pathology 

Physiol. 

Physiology 

Dept. 

Department 

Proc. 

Proceedings 

Dermatol. 

Dermatology 

Psychol. 

Psychology 

Div, 

Elec. 

Division 

Electrical 

Quart. 

Quarterly 

Endocrinol. 

Eng. 

Endocrinology 

Engineering 

Rev. 

Review 

Exper. 

Experimental 

Sci. 

Science 

Sclent. 

Scientific 

Gas, 

Gazette 

Soc. 

Society 

Gynecol. 

GyneCology 

Surg. 

Surgery 

Hyg. 

Hygiene 

fech. 

Technical 

Inc. 

Indus. 

Inst. 

Incorporated 

Industrial 

Institute 

imtv. 

University 

B.  AVAILABILITY  SYMBOLS 

As  lii  the  preceding  volume,  availability  of  materials  is  Indicated  by  library  or  report- 
collection  symbols  (in  capital  letters),  followed  by  a  control  number.  The  symbols  are  as  follows: 

•AD  ASTIA  Document :  available  at  ASTIA  (Armed  Services  Technical 

Information  Agency),  Arlington  Hail  Station,  Arlington  12,  Virginia. 

DLC  Library  of  Congress.  Washington  25,  D.  C. 

DLC-Sci  Library  of  Congress,  Science  and  Technology  Division, 

Washington  25,  D.  C. 

DNLM  National  Library  of  Medicine,  Washington  25,  D.  C.  (formerly 

Library  of  the  Surgeon  General  [DSGj,  then  Armed  Forces  Medical 
Library  [iDAFMl]). 

DP  Patent  Office  Library,  Washington,  D.  C. 

PB  Publication  Board:  for  sale  by  the  Office  Of  Technical  Services, 

Department  of  Commerce,  Washington  25,  D.  C. 

•)  Available  on  loan  to  members  and  contractors  of  the  Department  of  Defense  only. 
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a.  General 

1209 

Crocco,  A.  G. 

[BALLISTIC  PILOTAGE]  Q  pUotaggio  balls  tico. 

- Ill  vista  aeronautics  (Roma),  32  (S):  488-498. 

May  11988;  Ini  Italian.  j?L C  (TL504.  R84,  v,  32) 

Manned  rocket  flight  t§  discussed  from  the 
standpoint  of  rocket  launching,  Right,  and  return  to 
earth.  Consideration  Is  given  to  problems  of 
SPHdl  meteorites  and1  cosmic  rays  encountered  lit' 
extraterrestrial  flight  The  relationship  of  Earth; 
MarS,  and  Sun  orbits  during  rocket  flight  IS  de¬ 
scribed  and!  Illustrated. 

$210 

Crocco,  G.  A. 

[ONE -YEAR  EXPLORATION  TRIP:  EARTH- MARS- 
VENUS- EARTH]  Giro  esploratlvo  di  uni  anno: 

Terra-Marte-Venere-Terri.  -  Proc.  international 

Astrooautical  Congress,  VHth  (Rome,  Sept  12-22, 
1988),  p.  201-223.  Roma,  1956,  In  Italian,  with 
English  translation  (p.  227-  252). 

DLC  (TL7.87i.I44,  v.  7) 

The  possibility  of  an  exploration  trip  to  Mars 
and  Venus  having  a  duration  Of  about  One  year  If. 
examinee  in  terma  of  various  astrooautical  cal¬ 
culations  and  illustrative  drawings.  Consideration 
is  given  to  space  flight  piloting  maneuvers  and 
spaceship  instrumentation. 

5211 

Errebo-Knudsen,  E.  O. 

(AVIATION  MEDICINE:  WITH  SPECIAL  CONSIDER¬ 
ATION  OF  ITS  ORGANIZATION  IN  DENMARK] 
Flyvemedldn:  saerllg  med  benblik  p&  organisatlonen 

I  Denmark, - Ugeskrlit  for  Iseger  (KSbenhavn), 

118  (17):  495-499.  May  10,  1958,  In  Danish.  DNLM 

Areas  of  research  In  aviation  medicine  and  the 
experimental  methods  simulating  night  conditions 
are  described.  The  International  status  Of  aeromed- 
lcal  research  and;  different  agencies  cooductlng  this 
research  are  surveyed.  A  summary  Is  presented  of 


.the  historical  development  of  aviation  medicine  In 
.Denmark  and;  the  contemporary  state  Of  affairs. 

5212 

Hawk.es,  R. 

AER0MEDK3NE  REINFORCES  FRAIL  MAN..  ==- 
Aviation  Week,  65  (6):  380-361,  363-365.  Aug.  6, 
1986.  DLC  (TL801.A8,  v.  68) 

An  overall  View  IS  presented  of  the  basic  and 
applied  research  Carried  out  by  branches  of  the 
Aero  Medical  Laboratory.  The  current  ideas  in  re¬ 
search  and  design  of  oxygen  systems,  .pressure 
breathing  devices;  and;  pressure  Hilts  ire  noted. 
Studies  of  the  effects  of  acceleration  and  decelera¬ 
tion  have  culminated  in  the  requirement  of  an  es¬ 
cape  capsule  in  all1  designs  capable  of  supersonic 
speeds  or  hlgh-altitude  flight.  Further,  Studies  In 
aviation,  psychology,  bioacoustics,  vision  in  an  emp¬ 
ty  visual  field,  and  flight  feeding  are  mentlobedl 

5213 

Jansen,  M  . 

[TOWARDS  INFINITE  SPACE]  Vers  las  espaces 
inflnls.  191  ip,  Namur:  Editions  du.  Solstl 
Levant,  1958.  In  French  DLC  (TL789.J3) 

This  lii  a  book  on  iSpace  flight  gad!  Interplanetary 
travel  designed  for  the  layman.  Included  are  illus¬ 
trations,  diagrams'  aid  tables. 

5214 

[Jongbloed,  Jj.  f 

(ADORE88  PRESENTED  AT  THE  OPENING  OF  THE 
EUROPEAN  CONGRESS  OF  AVIATION  MEDICINE] 
Rede  uitgesproken  door  Proi.  Dr.  3,  Jongbloed  btj 
de  opening  Van  bet  European  Congresa  of  Aviation. 
Medicine;  - [No  place,  no  date]  13  p.,  mimeo¬ 

graphed.  In  Dutch;  French;  and'  English.  DNLM 

Tbls  address  wag  delivered  at  the  First  Euro-- 
pean  Congress  of  Aviation  Medicine,  's- Grave nhage, 
Netherlands,  October  3,  1958.  The  problems  to  be 
solved  in  aviation  medicine  in  the  future  are  sum¬ 
marised.  The  differential  needs  of  civil  and!  mili¬ 
tary  aviation  are  pointed  out  in  regard!  to  crew 
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selection,  design  and  equipment  of  the  airplane, 
cabin  environment,  work-rest  schedules,  and  retires 
meat  age.  In  space  medicine  physiological  and 
psychological  problems  have  to  be  anticipated  and 
solved  before  the  actual1  flight. 

5215 

Ley,  W., 

and'  W.  von  Braun 

THE  EXPLORATION  OF  MARS.  —  x+176  p.  New 
York:  The  Viking  Press,  1956.  DLC  (QB641.L43) 

This  is  a  book  on  the  exploration  of  Mars  with 
multiple  illustrations,  written  for  the  layman.  Dis¬ 
cussion  deals  primarily  with  launching,  landing, 
and  human  aspects  of  expeditions  to  Mars,  and 
with  the  various  opinions,  hypotheses,  and  theo¬ 
ries  concerned  with  the  atmosphere  and  possible 
life  conditiohs'  on1  Mars.  ( 130  references')! 

5216 

Miller,  E.  M., 
and  H.  Duncan 

TO  MARS  AND  BACK  HOW  SOON? - Air  Force, 

39  (12;):  47,52.  Dec.  1956.  DLC  (UG633.  A65,  y.  39) 

This  Is  an  interview  Of  'Dr.  Ji.  6,  Gaums  and 
Capt.  E.  M.  Roth  on  the  possibility  of  space  flight 
within  this  decade  and  the  problems  associated 
with  space  flight.  Some  of  the  aeromedlcai'  re¬ 
search  reiterated  are  studies  Oh  the  gasi  composi¬ 
tion  of  sealed  cabins,  photosynthesis,  weightless¬ 
ness,  space  feeding,  and1  tolerance  of  the  thermal: 
extremes. 

5217 

Natsubha,  D.  S, 

[AVIATION  MEDICINE).  -w  Royal  Thai  Air  Force 
Med.  Gaz.  (Bangkok),  5  (1):  56-64;  (2):  159-1'63; 

#)::  251-254.  Feb. -June  1956.  In  Thai.  DNLM 

A  general  discussion  of  aviation  medicine  is 
presented  with  emphasis  on  the  following  topics: 

(1)  altitude  sicknessi;  (2)  the  effects  of  decreased 
atmospheric  pressure  on  the  human  body  ;  (3)  air¬ 
craft  accidents;  (4)  protective  devices  (goggles,, 
shark  chaser,  ear  plugs,  arctic  suit,  jungle  and 
sea  survival  kits,  crash  helmet);  (5)  motion  sick¬ 
ness;  and  (6)  motion  sickness  therapy  (dramaroine, 
hyosclne,  barbiturates). 

5218 

Shrlnagesh,  M.  M. 

MODERN  TRENDS  IN  AVIATION  MEDICINE. 
s  Aero  Medi.  soc,  Jour.  (New  Delhi),  3'.  i(i)i;  '17-23!, 
April  1956.  DNLM 

The  significance  of  the  human  factor  In.  aviation 
is  emphasized  by  a  brief  discussion  of  fields  of 
Interest  of  the  Human  Factors  Division  of  the 
U.  S.  A.  F.  Air  Research  and  Development  Command. 
Including  human  engineering,  human  resources  (se¬ 
lection  and  classification  of  personnel),  and  the 
aero- medical  sciences.  The  medical  problems  of 
space  flight  are  briefly  considered,  such  as  the 
weightless  condition,  cosmic  rays,  collision  with 
meteorites,  and  air  conditioning. 

5219 

South,  #.  P. 

MEDICAL  SUPPORT  IN  A  COMBAT  AIK  FORCE: 

A  STUDY  OF  MEDICAL  LEADERSHIP  IN  WORLD 


WAR  □.  —  A  it  Unav.  Research  Studies  Inst. , 
Documentary  Research  I)iv. ,  Maxwell  Air  Force 
Base.  Ala.  xi  +  120  pi.  1956. 

DNI.M  (WD700.  S726m) 

This  study  f  ;es  attention  on  the  combat  flyer 
attached  to  the  ...»  Air  Force  during  World  War 
H,  and  his  prot,  ms,  as  seen  through  the  eyes  of 
Wight  surgeons  and  medical  officers,  such  as 
weather,  ditching,  high  altitude  operations,  medical 
policies  and  organization,  protective  flying  equip¬ 
ment,  life  saying  procedures  (air/ Sea  rescue,  para¬ 
chute  techniques,  emergency  first  air),  efficiency 
•ini  the  air,  diagnosis,  and  treatment  andl  disposi¬ 
tion  of  men  suffering  from'  emotional  disordbFS!,, 
and  common  respiratory  and  related  diseases. 

5220 

Strughold,  H. 

A  SIMPLE  CLASSIFICATION  OF  THE  PRESENT 
AND  FUTURE  STAGES  OF  MANNED  FLIGHT.  » 
Jour.  Aviation  Medi,,  27  (4):  328-331.  Aug.  1!956. 

DLC  (RC1050.A36,  v.  27) 

A  simple  classification  is  presented  of  present 
and  future  stages  of  manned  flight  in  terms  of 
global  atmospheric  flight,  global  space-equivalent 
flight,  circumplanetary  space  flight  and  interplane¬ 
tary  space  travel.  These  stages  of  flight  are  also 
classified  by  the  physiological  and  mechanical 
properties  of  the  environment,  the  speeds  attained 
by  rockets,  the  distances  they  travel  over  and 
away  #pft»  the  earth,  and  fraMtSHoftail  eondlU'ohSi 


lb,  IffisitiOTy' 

5221 

Clr one,  M. 

[THIRTIETH  ANNIVERSARY  OF  AMUNDSEN-ELLS- 
VtORTH-NOBILE  TRANSPOLAR  FLIGHT:  NOTES 
OF  A  PHYSICIAN |  Rlcorrendo  11  trenteslinp  aiinl- 
versarlo  del  volo  transpolar  Amundsen  -  EUs  worth  - 

Nobile:  appuntl  dl  uni  medico.  - Glornale  dl  medl- 

elna  mllltare  (Roma),  106  (4);  545-558.  Julv-Aug. 
1956.  In  Italian.  DNI.M 

On  the  basis  of  a  physician's  notes,  the  medical 
aspects  of  the  Amundsen- EUs  worth- Nobile  trans¬ 
polar  dirigible  flight  of  April1  10,  }92f6,  are  pfe  - 
sented.  Description  is  included  of  the  aircraft  and 
aircrew,  local1  means  of  heating,  personal  equip 
Thent  and  clothing,  food  and  fnedicai  supplies.  Con¬ 
sideration  is  given  to  the  etiology  and  pathogenesis 
of  fatigue  which  occurred  In  the  air  crew  and  was 
related  to  mental  tension,  state  of  alertness,  mus¬ 
cular  fatigue,  aircraft  pitcihlhg  and1  vibration,  mo» 
tor  noise,  low  temperatures,  restricted  area  for 
personal  hygiene,  persistent  polar  light,  lack  of  re¬ 
serve  personnel,  and  lack  of  physical  exercise. 

5222 

Kaplan,  J., 

and)  H.K.  Kallmann 

PROGRESS  IN  UPPER  ATM06PHERE  PHYSICS 

DURING  THE  LAST  DE CADE .  — .  Jour.  Aviation 

Med.,  27  (4):  345-355.  Aug.  1956. 

DLC  (RC1050.A36,  v,  27<)i 

A  brief  account  of  the  more  Important  advances 
ini  high  altitude  research  made  during  the  pa>it 
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I.  GENERAL 

decade  along  with  a  quantitative  picture  of  atmos¬ 
pheric  geophysics  includes  discussion  of  the  fol¬ 
lowing  topics;  (1)  upper  air  pressure,  density,  and 
temperature;  (2)  aif  composition  of  the  atmosphere; 

(3)  electron  density  distribution  in  the  ionosphere; 

(♦)  meteor  observations;  (5)  the  auroral  phenomena; 

(6)  cosmic  rays;  and!  i(79)  the  future. 

5223 

Kratochvll,  C.  H. 

THE  CONTRIBUTIONS  OF  ALPHONSE  JAMINET 
TO  AN  UNDERSTANDING  OF  DECOMPRESSION 
SICKNESS,  mm*  Jour.  Aviation  Med. ,  27  (1):  59-63. 
Feb.  1956.  DUC  (RC1050.A36,  v.  27) 

It  was  in  1871  that  Jaminet  published  his  trea¬ 
tise  on  the  decompression  sickness  which-  affected 
the  men  who  worked  within  the  air  chambers  far 
below  the  surface  of  the  Mississippi  River  upon- 
the  supports  for  the  St.  Louis  bridge ;  1'7  years  be¬ 
fore,  Pol  and  Watelle  had  treated  decompression 
sickness  with  recompre ssion ;  however,  their  know¬ 
ledge  was  not  generally  known.  Jaminet  described 
the  bends  with  which  many  of  the  men  were  effec¬ 
ted  upon  passing  from  the  positive  pressures  of 
the  underwater  chambers  into  the  ambient  atmos¬ 
phere  without  a  period  of  slow  decompression.  -He, 
himself,  narrowly  averted  death  when  he  descended 
Into  one  of  the  air  chambers  beneath  the  river 
with  the  workers,  and  then,  after  three  hours,  re¬ 
turned  to  the  surface  without  a  proper  decompres¬ 
sion  interval.  Jaminet  believed  that  the  snydrome 
of  decompression  sickness  resulted  from  a  too 
rapid  transition  from  the  hot  atmosphere  of  the 
compression  chamber  into  the  cooler  ambient  air, 
from  a  sudden  Increase  in  the  arterial  pressure 
In  the  brain  and  spinal  cord  due  to  the  rapid-  de¬ 
compression,  and  from  too  long  a  period  in  -the 
compression  chamber.  He  was  responsible  for 
shorter  hours  within  the  chamber  for  the  workers; 
and  longer  periods  of  compression  and  decompres¬ 
sion  when  entering  or  leaving  the  chamber. 


c.  Reviews,  Treatises,  Handbooks,  etc. 

5224 

'Burgess.  E. 

AN  INTRODUCTION  TO  ROCKETS  AND  SPACE  - 
FLIGHT  96  p.  London:  Hodder  and  Stroughton. 
1956.  DLC  (-TL7-89.  B87,  19 56) 

This  is  a  book  deal  mg  with  the  design  and 
operation  of  space  stations,  rockets,  and  rocket 
probes  into  the  atmospheres  of  Mars,  Venus,  and 
fhe  moon.  COnsiide-fat'iOn'  is  also  given'  to  lunar 
expedit ions,  development  of  a  space  suit,  and 
iife  in  the  universe. 

5225 

Chambers,  B. 

THE  KEY  TO  INTERPLANETARY  SPACE  TRAV¬ 
EL.  =  86  p.  New  York:  Stravon  Publishers. 

1 956.  ©LC  i(-T'L78:9i.C«5.)i 

A  short,  Illustrated  treatise  is  presented  on 
Interplanetary  space  travel,  intended  for  the  lay¬ 
man,  including  such  topics  as  launching  of  a  space 
vehicle,  space  station  design,  and  trips  to  the 
moon  and!  Mars.  The  medical  problems  encoun¬ 
tered  In  space  flight  associated  with  charges  -in 
oxygen  supply,  atmospheric  pressure,  tempera  - 


ASPECTS  5223-5229 

t-ure  and  weightlessness  are  considered  along  with 
the  hazard's  posed  by  solar  and  cosmic  radiations, 
meteors,  and  comets.  Mention  is  made  of  space 
flight  feeding  and!  garbage  disposal1,  and  of  the 
development  of  a  space  suit. 

5226 

©awl#',  W.  ©!. 

FUNDAMENTAL  BASIS  OF  SPACE  FLIGHT. 

- Jour.  Astronauti'cs;,  3-  -(< l1  )i:  9'- 10;, ,  25.  Spring  195:6. 

DLC 

In  addition  to  the  engineering  aspects  of  space 
flight,  the  psychological  and  physiological  problems 
related  to  survival  of  the  crew  under  the  conditions 
of  space  ( weightlessness,  ultraviolet  light,  vacuum - 
type  environment)  are  briefly  epnsldefed!,  Mentloni 
is  made  of  the  problems  of  nutrition,  sewage  dis¬ 
posal  and  conversion,  air  conditioning  and  powering 
of  auxiliary  equipment  related  to  the  thermody¬ 
namic  cycle. 

5227 

'Evrard,  E. 

[PHYSIOLOGY  OF  FLIGHT;  AVIATOR’S  HEALTH: 
PRACTICAL  GUIDE  FOR  THE  USE  OF  FLYING 
PERSONNEL]  Physiologie  du  vol;  hygiene  de  l’avla- 
teur:  guide  pratique  a  1  'usage  du  personnel  na-vi- 
gant.  —  xi«223  p.  Bruxelles:  Office  de  Publl- 
cite,  1956.  In-  French.  DNLM  (WD700.qE93p) 

A  textbook  dealing  with  the  theory  and  practical 
aspects  of  the  physiology  of  flight  is  presented  for 
the  instruction  of  aircrew  members.  Consideration 
is  given  to  the  atmosphere  and  related  physiologi¬ 
cal  problems,  basic  respiratory  and  circulatory 
physiology,  the  physiologic ai  effects  Of  hypoxia, 
changes  in  barometric  pressure,  acceleration,  and 
extreme  temperatures,  principles  and  techniques 
of  the  use  of  oxygen  as  protection  against  hypoxia, 
ipreiifure  cabins  and  pressure  clothing,  problems 
connected  with  escape  from  aircraft,  the  basic 
physiology  and  special  phenomena  of  vision,  sen¬ 
sory  phenomena  associated  with  flight,  the  prob¬ 
lems  of  noise  and  vibration,  air-sickness,  medical 
aspects  of  survival,  the  problem  of  intoxication  by 
vapofs  from  aircraft,  flight  equipment,  general 
rules  of  hygiene,  and  first  aid. 

5228 

Gailet,  G.  It. 

[ASSAULT  ON  SPACE]  A  assaut  de  l’e  space. 

221  p.  Paris:  Editions  de  la  Pensdc  Moderne.  1958. 
In'  Frendh1.  ©LG  (TL789.  G26) 

This  is  a  book  on  rockets  and  space  flight 
intended  for  the  layman.  Pertinent  chapters  are 
titled:  the  human  element;  the  dream  takes  shape; 
vehicle  for  spade  flight;  life  without  weight;  spring¬ 
board  In  space;  artificial  satellite;  and  operation 
mouse. 

5229 

Gaul,  A.  T. 

THE  COiM'P'LEfi  ©©OK  OF  SPACE  TRAVEL, 

- —  1 59  ,p.  Cleveland:  The  World  Publishing  Co. 

1956.  DLC  (TL789.G35) 

This  is  a*  book,  intended!  for  the  layman,  outlln - 
ing  the  facts  of  space  travel  and  the  conditions  ex¬ 
pected  in'  space  and  among  the  planets  and!  Siam. 
Chapters  deal  primarily  with  selection  and  train 
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In*  of  the  apace  crew;  design  and  operation  of  the 
apace  vehicle  and  apace  atatlona;  navigation  of  the 
apaceahlp,  and  a  apaceman'a  guide  to  the  moon. 
Mercury,  Venue,  Mari,  asteroids,  Jupiter,  Saturn, 
Uranus,  Neptune,  Pluto,  and  Sun,  Included  la  § 
portfolio  of  early  apace  ahlpa  (1638-1929)  complied 
by  Sain  IfoSkOwltx. 

5230 

Livshits,  G.  SH. 

[ON  THE  FEASIBILITY  OF  INTERPLANETARY 
FLIGHT]  0  roamoahnoatl  mesfaplanetnyfch  poletov. 
_  48  p.  Alma-Ata;  Kaxakhskoe  goaudarstrennoe 
lxdatel'stvo,  1056.  In  Ruaatan, 

DLC  (TL793.L58,  1056) 

Space  travel  and  problems  connected  with  its 
realisation  are  depleted  in  popular  Language  to 
acquaint  the  layman  with  the  tremendoua  difficulties 
of  achieving  apace  flight.  A  chapter  entitled'  "Prep¬ 
aration  for  the  Realisation  of  Interplanetary  Flight" 
reviews  historical  profrels  of  astroaatjtica  from 
the'  first  rocket  rjigt**  to  modern  animal  rocket 
e^erlments  and  sputnika.  It  also  summarised  the 
findings  related  to  Overcoming  effecta  at  accelera¬ 
tion  and  deceleration  forces,  weightlessness,  crea¬ 
tion  of  cabin  atmc  aphere,  solar  and  cosmic  radia¬ 
tion,  etc. 

5231 

Malian,  L. 

SECRETS  OF  SPACE  FLIGHT. - Fawcett  book 

no.  288.  144  ip.  Greenwich,  Com.:  Fawcett  Publi¬ 
cations,  Inc.,  1956.  DLC  (TL790.M25) 

A  photographic  account  ig<  presented  of  rocketry 
and  space  flight.  Subjects  covered  Include  studies 
in  space  medicine;  escape  capsules  and  rocket 
sleds;  development  o<  the  apace  Suit;  launch  Into 
the  Stratosphere,;  training  of  Space  pilot*,  and  re¬ 
search  rocket  takeoff. 

5232 

Mlelke,  H. 

[THE  WAY  INTO  THE  UNIVERSE:  FACTS  AND 
PROBLEMS  OF  SPACE  FLIGHT]  Der  Weg  Ins  All: 
Titsachen  und  Probleme  des  Weltraumfluges. 

Berlin:  Neues  Leben,  1066.  234  p.  fit  German. 

DLC  (TL789.M5,  1956) 

The  historical  development  of  the  Idea*'  and 
technology  of  space  flight  la  reviewed  for  the 
general  reader.  Among  other  space-technological 
problems  the  author  discusses  manned  space  Sta¬ 
tions,  weightlessness,  the  mobility  of  men  In 
space,  radiation  dangers,  and  rocket  experiments 
with  animals.  A  chapter  entitled  "Man  and  space 
flight"  deals  with  the  physiological  effects  of  ac¬ 
celeration  and  deceleration,  g-forces,  experiments 
with  human  centrifuges,  collapse  in  supergravity, 
permeability  of  the  akin,  the  space-cabin  atmos¬ 
phere,  weightlessness,  cosmic  rays,  and  the  psy¬ 
chological  effect#  of  space  flight,  e.g..  In  regard 
to  orientation. 

5233 

Moore,  P. 

EARTH  SATELLITES.  — -  157  ,p.  New  York:  W.  W. 
Norton  and  CO, 1«5«.  DLC  (TL7,9«,M6) 

This  1#  a  book  on  Space  flight  intended  for  Che 
layman,  included  are  chapters  dealing  with  the 


satellite  program;  high-altitude  research;  develop¬ 
ment  of  high-ftititud§  rockets;  orbital  vehicles; 
project  Vanguard;  research  with  unmanned  satel¬ 
lites;  apace  travel;  the  moon:  and  future  develop¬ 
ments. 

5234 

Mffller,  B. 

[FLIGHT  MEDICINE:  COMPENDIUM  OF  AVIATION 
MEDICINE;]  Flugmedlxln:  Kompendlum  der  Luft- 

fahrtmed'.  ;in. - Diisseldorf:  Droste  Verlag,  1056. 

236  p.  In  German.  DLC  (HE64.N6A3,  1056) 

This  monograph  surveys  the  field  of  aviation 
medicine  and  is  Intended  for  use  by  medical  stu¬ 
dents,  StudSntS  of  aerotechnolo^,  physicians,  en¬ 
gineer  a,  and  fliers  interested  in  aeromedlcal  prob¬ 
lems.  The  chapters  deal  with  the  historical  devel¬ 
opment  of  aviation  and  aviation'  medicine,  hlgh-ftltl- 
tude  flight  and’  the  effects  of  altitude,  acceleration 
and  centrifugal  forces.,  motion  sickness,  sensory 
organa  and  sensory  Illusions  In  flight,  orientation 
as  to  the  position  In  Space  and  movement,  psycho¬ 
physiology  of  filers,  flight  hygiene,  flight  accidents, 
physical  and  psychological  examination  of  fller-S, 
flying  fatigue  —  symptoms  and  therapy,  and!  soma 
problems  of  apace  medicine.  (07  references  cover¬ 
ing  the  period  from  1030  to  lOBSi) 

5235 

(Royal  Canadian  Air  Force) 

AEROMEDICAL  HANDBOOK  FOR  AIRCREW.  — 
Royal  Canadian  Air  Force.  Report  no.  AFA  69, 
[1056],  103  p.  DNLM  (WD700.  C2I2a) 

This  IS'  a  handbook  desifn#di  to  provide  the  air¬ 
crew  with  ft  ’better  understanding  of  the  human 
factors  concerned  in  present-day  flying.  Included 
are  chapters  titled  <(#  physiology;  (2)  flying  fitness; 
((3)  physics  of  the  atmosphere’;  (4)  anoxia;  (5)  hyper¬ 
ventilation;  (6)  methods  of  increasing  oxygen  supply 
to  the  body;  (7)  oxygen  equipment  and  Its  use;  (8) 
standard  diluter -demand  system;  (9)  oxygen  pres¬ 
sure-demand  system  and’  mask;  (10)  removal  of 
oxygen  mask  at  altitude;  (11)  decompreasion  sick¬ 
ness;  (12)  effects'  of  flight  on;  the  ears  and 
sinuses;  (13)  expansion  of  gas  in  the  abdomen; 

(14)  effects  of  heat,  cold,  and  noise;  (15)  explosive 
decompression;  (16)  vision;  (17)  care  of  personal 
equipment;  (18)  acceleration  or  g;  (10)  orientation, 
and  (20)  physiological  aspects  of  escape  from  air¬ 
craft. 

5236 

Scarpelll,  E.  M. 

PHYSX)  LOGICAL  TRAINING.  2nd  Ed.  School 
of  Aviation  Medicine,  Gunter  Air  Force  'Base,  A1*- 
v*319  p.  June  1956.  DLC  (RC1075.U54,  1066) 

The  first  edition  of  this  Study  reference  for 
students  of  physiology  has  'been'  entered  in  vpl,  IV 
(Item  no.  4008)  of  this  bibliography.  The  foHOwing 
topics  hftve  been  added’  to  the  text:  Chapter  2:  In¬ 
troduction  to  the  Nervous  System;  Chapter  8:  Hy¬ 
poglycemia;  Chapter  0;  Sensory  Illusions  of  Flight; 
and  Chapter  17:  Space:  The  New  Frontier.  Also, 
additional  revisions  and’  discussions  have  been  in¬ 
corporated  into  already  existing  chipte re,  The 
chapter  on  the  partial  pressure  suit  and’  its  ftcceS- 
sories  has  been  omitted  because  it  is  so  exten¬ 
sively  covered  in  A.  F.  Manual  50-6.  (63  refer¬ 
ences) 
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5237 

Shternfel'd,  A.  A. 

[INTERPLANETARY  FLIGHTS]  Mezhplanetnye 
polity.  — .  2nd  edl  48  p.  (Nauchno-populiarnala 
bihlioteka,  no.  83),  Moskva:  Gosudarstvennoe 
izdatel'stvo  tekhnlko-teoretlcbeskol  literaturv ,  1956. 
In  Russian.  DLC  (TL79S.S45,  1956) 

This  is  a  popular  treatise  on  future  astronautics 
discussing  space  ship  design,  space  (light,  and  con¬ 
ditions  on  the  space  ship;  construction  and  uses  of 
artificial  satellites;  trips  to  the  moon,  Mars,  Venus 
and  other  planets.  In  conclusion,  the  author  states 
that  there  la  no  obstacle  to  Interplanetary  travel 
from  the  physiological  point  of  view  commenting 
On  ithe  effects  of  Increased  ig  forces  during  ascent 
and  landing,  weightlessness,  and  solar  radiation. 
Meteorites  and  cosmic  radiation  are  considered  to 
be  ha  sards  to  astronauts. 


41  Miscellaneous  Reference  Materials 


5238 

(Dept,  of  Army) 

SPACE  TRAVEL:  A  SELECTED  LIST  OF  TITLES 
FOR  LECTURERS  AND  STUDENT8.  —  Dept,  of 
Army.  Adjutant  General's  Office,  Washington, 

D*,  C.  Special  bibliography  no.  2,  March  26,  1956. 
li  p.  DLC  (Z5064.S7US) 


This  is  a  compilation  Of  107  books  and  periodi¬ 
cal  artlclea  On  space  travel,  with  brief  annotations, 
published  mainly  since  1954. 


5239 

Smith,  Dale  R. 

SPACE  TRAVEL:  A  BIBLIOGRAPHY  OF  ENGLISH- 
LANGUAGE  TITLES-  —  Minneapolis,  1956.  15  p. 
(Published  by  the  author)  DLC  (Z5064.S7S5) 


This  Is  §  bibliography  Oh  space  travel  consist¬ 
ing  of  83  English-language  title*  published  between 
1931  and  1956.  It  is  arranged  In  three  sections, 
by  UHe,  author,  andl  year. 


if,  Organizational  and  Administrative 
Aspects 

5240 

Air  Force  (U.  S. ) 

MEDICAL  TREATMENT  FACILITIES,  ADMINIS¬ 
TRATIVE  MANUAL.  USAF.  —  Dept.  Of  the  AJf 
Force,  Washington,  D.  C.  AF  Manual  no.  160-20, 
June  1,  1956.  Vi+34'5  p.  DLC  (UG633.  A3763) 

This  manual  governs  the  administrative  operation 
Of  Air  Force  medical  treatment  facilities.  The  pro¬ 
cedures  It  describes  are  baaed  on  established  oper¬ 
ating  policies.  The  following  topics  are  discussed: 
(1)  organization  of  the  medical  treatment  facility; 

(<2)  persons  eligible  to  receive  medical  care  at  Air 
Force  medical  treatment  facilities;  (3)  outpatient 
service;  (4)  admission  and  disposition  of  hospital 
patients;  (5)  control  of  patients  and  beds;  (6)  medi¬ 
cal  records  and  reports;  (7)  ward  administration; 

(I)  ancillary  medical  services;  (9)  supply  and  main¬ 
tenance  services;  andi  (10)  medical  service  account. 
A  subject  index  and  an  Index  to  Illustrations  and 
charts  are  included. 


5241 

Carson,  L.  R. 

LOOKING  FOR  THE  LIMITS. - Aircraft  (Toronto); 

18  (8):  36,  39-40,  73.  Aug.  1(956. 

DLC  (TL501.  A56143,  v,  18) 

The  Royal  Canadian  Air  Force  Institute  of  Avia¬ 
tion  Medicine,  Toronto,  Is  divided  Into  four  branch¬ 
es:  (1)  The  Bureau  of  Medical  Statistics,  which  is 
responsible  for  the  medical  records  of  personnel, 
and  can  provide  cross-country  stations  with  the 
names  of  aircrew  who  are  due  for  annual  medical 
examinations.  (2)  The  School  of  Aviation  Medicine, 
which  organizes  courses  and  provides  training  for 
doctors,  nurses:,  and  other  technical  assistants 
whose  duties  require  a  knowledge  of  aviation  medi¬ 
cine.  i(5>)>  The  Central  Medical  establishment,  which 
handles  borderline  and  special  medical  cases  among 
the  aircrew,  and  Is  engaged  In  studies  dealing  with 
the  heart,  assessment  of  fitness  in  older  personnel 
for  jet  flying,  motion  sickness,  and  the  use  of  brain 
Waves  In  aircrew  selection.  (4)  Research  In  human 
engineering,  flying  clothing  requirements,  high  alti¬ 
tude  pressure  suits  and  antl-g  suits,  anthropometry, 
and  decompression  chamber  iStudies'  are  the  concern 
of  the  Flying  Personnel  Medical  Establishment. 

5242 

Huber,  Ju, 

and  P.  Garsaux 

[MEDICAL  PROBLEMS  CAUSED  BY  FLIGHT]  Lee 
problemee  medicaux  causes  par  la  navigation 
aerleiwe.  —  Bulletin  de  l'Academle  nationals  de 
mid  Seine  (Paris),  140  (3-4):  37-38.  Jan.  24,  1958. 

In  French.  DLC  (R45.P2,  v.  140) 

Mention  Is  made  of  French  and  international 
associations,  composed  of  physicians,  physiolo¬ 
gists  and  hygienists,  concerned  with  the  study  and 
control  of  the  problem*  arising  from  flight.  Major 
problems  deal  with  the  effects  of  accelerations, 
the  effects  of  altitude,  climate  and  time  changes, 
and  flight  disorders-  Formulation  of  regulations 
for  the  required  physical  aptitudes  of  flight  candi¬ 
dates,  and  determination  of  the  maximum  flying 
time  for  flight  personnel  are  also  considered. 

5243 

Lomonacd,  T- 

[CENTER  OF  STUDIES  AND  RESEARCH  IN  AVIA¬ 
TION  MEDICINE  OF  ROME]  II  Centro  dl  Studl  e 
Rlcerche  dl  Medlcina  Aeronautics  di  Roma. 

— Rt  vista  aeronautlca  (Roma),  32  (8):  833-866. 
Aug.  1956.  In  Italian.  DLC  (TL504.R54,  v,  32) 

The  mission  of  the  Center  of  Studies  and  Re¬ 
search  in  Aviation  Medicine,  Rome,  Is  to  (1)  en¬ 
gage  In  studies  and  experimental  research  dealing 
with  the  physiology,  physlopathology,  psychology, 
and  psycho- tec hnlque  of  man  In  flight;  (2)  develop 
methods  lor  Increasing  man's  resistance  to  mod¬ 
ern  flight;  (3)  teach  aviation  medicine  to  medical 
officers,  flight  surgeons,  and  other  physicians;  and 
(4)  train  flying  personnel  In  aviation  physiology. 

The  Center  Is  divided  Into  departments  of  physi¬ 
ology  and  physlopathology,  aviation  hygiene  and  bio¬ 
chemistry,  and  applied  psychology.  Also  included 
are  a  library  and  documentation  and  statistical  of¬ 
fices.  Discussion  is  presented  on  (he  research  pro¬ 
grams  of  the  Center,  along  with  multiple  lllustra - 
lions  on  the  apparatus  (human  centrifuge,  decom¬ 
pression  chamber,  manometrlc  and  oxlmetrlc  ap¬ 
paratus,  etc.  )>  utilized  In  research. 
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5244 

(Office  of  Inspector  General,  I'SAF) 

REPORT  OF  INSPECTION  OF  MEDICAL  SERVICE 
ACTIVITIES  WITHIN  THE  CONTINENTAL  AIR 
COMMAND,  20-23  MARCH  1956.  -  Office  of  the 
inspector  General,  Norton  Air  Force  Base,  Calif. 

43  p.  1956.  'DNiLM  (UH390q.  US5c) 

Inspection  of  aeromedlcal  services  (preventive 
medicine,  medicine  and  nursing  care,  dental  scrv - 
Ice,  veterinary  service,  organization  and  manage  - 
ment,  hospital  food  service,  medical  materiel:) 
within  the  Continental  A#  Command  revealed  that 
the  normal  mission  was  being  accomplished  In  a 
satisfactory  manner.  However,  the  effectiveness  of 
the'  over-all  medical  mlsgl'oni  was  found'  to  be  lim¬ 
ited  by  Inadequate  facilities  and  shortages  of  spe¬ 
cialist  personnel. 

5245 

Sheldon,  P.  C. 

FUNCTIONS  OF  THE  f SAP  TACTICAL  MEDICAL 

CENTER.  -  In-:  Aviation  medicine  symposium. 

[article  i'l|  4  ip,.  ©,  S,  Air  Force,  [Unnumbered 
Report,  no  place,  1958?  | 

DNiLM  (  W3.AV16,  1956a) 

The  mission  of  the  United  States  Air  Force  Tac¬ 
tical  Medical  Center  Is  to  organize,  equip,  train, 
and  administer  the  forces  assigned  or  attached  In 
order  to  make  Improvements  In  the  general  field 
of  medical  services  for  tactical1  air  operations.  Of 
special  Importance  If  the  development  and  testing 
of  pdllGles,  systems,  and1  techniques  applicable  to 
the  employment  Of  the  tactical  medical  service,  In¬ 
cluding  aeromedlcal  evacuation-;  the  recommenda¬ 
tion  of  qualitative  operational  requirements  affect¬ 
ing  aeromedlcal  aspects  of  aircraft  and  equipment 
used  In  air  operations;  to  Indoctrinate  and  train 
tactical  medical  units  and  cadres;  and  to  particle 
pate  tft  disaster  relief  and  other  domestic  emer¬ 
gencies. 


g.  Research  and  Research  Methods 

5246 

THE  ARCTIC  AEROMEDICAL  LABORATORY.  — 
fjii  81.  Air  Force  'Medical1  Service  'Digest,  Y  '(|2')it 
1'8 -26 .  fee.  1956.  DN'LM 

The  mission  of  the  Arctic  Aeromedical  Labora¬ 
tory  is  to  initiate,  organize,  direct,  and  carry 
out  a  program  of  basic  and  applied  research  within 
the  medical  andl  related  sciences  which  will1  lead 
to  the  solution  of  problems  affecting  the  health  and 
combat  efficiency  of  military  personnel  in  Arctic 
climates.  The  laboratory's  research  activities  of 
interest  to  clinical  medicine  include  studies  of 
cardiovascular  diseases,  cold  stress,  echinococ  - 
cosis,  enteric  disease,  fat  metabolism,  frostbite, 
hypothermia,  infectious  hepatitis,  thyroid  activity, 
and  water  purification. 

5247 

Ehrlcke,  K.  A. 

ASTRONAUTIC  A L  AND  SPACE-MEDICAL  RE¬ 
SEARCH  WITH  AUTOMATIC  SATELLITES. 

In:  Earth  satellites  as  research  vehicles  (Proc. 
of  the  Symposium  held  in  Philadelphia,  Pa. ,  April 


18,  1956)  p.  25-68.  Jour,  of  Franklin  Inst.  Mono¬ 
graph  no.  2,  June  1956.  DLC  (TL796.F7) 

The  use  of  automatic  satellites  for  the  advance¬ 
ment  of  manned  astronautics  is  discussed.  Based 
on  the  systems  and  operations  concept,  both  the 
technical  and  scientific  aspects  fee  included.  Two 
principal  areas  are  defined,  astronautics  and 
space  medicine,  the  first  encompassing  the  tech¬ 
nological  problems,  the  second  one,  the  biological 
and  biotechnical  research.  Consequently,  a  dis¬ 
tinction  is  made  between  technological  satellites 
and  biosateUites.  (Author's  abstract ,  quoted  in 
part) 

5248 

Miller,  E.  M., 
and  H.  Duncan 

WINDOW  INTO  SPACE. - Air  Force.  39  (12): 

43-46.  Dec.  1956.  DLC  (UG633.  A65,  v.  39) 

This  Is  a  popular  exposition  of  experiments  In 
space  flight  physiology  conducted  by  the  Space  Med¬ 
icine  Department  of  the  School  of  Aviation  Medi¬ 
cine.  The  experiments  Involve  work  with  space 
flight  simulators,  weightlessness,  and  rocket 
flights  of  animals. 

5249 

(Office  of  Naval  Research) 

NAVY  GETS  BETTER  ACQUAINTED  WITH  THE  _ 
STRATOSPHERE.  - Office  of  Naval  Research,  Re¬ 
views;,  'V9S6  '((Sept.  )li  |  -6.  ©LC 

The  hlgh-altitude  STRATO-LAB  balloon  gondola 
flight  of  August  10,  1956,  carrying  two  naval  ob¬ 
servers  Is  briefly  described.  Psychological  and 
medical  tests  were  carried  out  In  (light  to  detect 
any  deterioration  In  ability  Of  the  personnel. 

52:5:0' 

Ogle,  D.  C. 

MEDICAL  EDUCATION  AND  RESEARCH  IN'  THE 
0.  S.  AIR  FORCE.  ==  U.  S.  Air  Force  Medical 
Service  Digest,  7  (M>>s  2-7.  Dec,  1956.  DN'LM 

Research  in  aviation  medic  me  is  briefly  dis  ¬ 
cussed  in  terms  of  the  requirement,  and  the  appli - 
cation'  to  aviation,  national  security,  and  everyday 
medical  ipfaeitiee.  Research  currently  sponsored  by 
the  Air  Force  deals  mainly  with'  the  problems  en¬ 
countered  in  high  altitude,  high  speed  flight  such 
a®  hypoxia,  hyp e rv en tflat ion ,  decompression  sick¬ 
ness.  temperature  and  pressure  control,  g- 16 fees, 
and  solar  radiations. 

5251 

THE  SCHOOL  OF  AVIATION  MEDICINE.  =■  U.  S. 

Air  Force  Medical  Service  Digest.  7  (12):  8-17. 
Dec.  1956.  DN'LM 

Current  research  at  the  USAF  School  of  Aviation 
Medicine  if  geared  to  the  needs  Of  the  A#  Force 
in  a  changing  era.  Studies  continue  on  the  prob¬ 
lems  of  stresses  in  flyers;  hearing  disorders  of 
personnel;  motion  sickness:  air  evacuation  of 
patients;  prevention  of  infections:;  cause  and:  Control1 
Of  aircraft  accidents;  effects  of  altitude,  and1  the 
selection  of  aircrews.  Increasing  attention  is  being 
given'  to  new  questions  arising  from  conditions 
that  will  be  encountered  in'  supersonic,  extreme 
high -altitude,  atomic  flight .  such  as  the  effects  of 
radiations  and  weightlessness. 
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5252 

Simons,  D.  G, , 

and  C.  H.  Stelnmetz 

THE  1954  AEROMEDICAI.  FIELD  LABORATORY 
BALLOON  FUGHTS:  PHYSIOLOGICAL  AND  RADIO- 
BIOLOGICAL  ASPECTS.  —  Jour.  Aviation  Med., 

27  (2:):  100- :  10.  April  1956. 

DLC  {RC1050.  A36,  v.  2t)' 

This  Is  a  review  of  the  balloon  Mights  conducted 
from  Holloman  Air  Force  Base,  New  Mexico,  and1 
from  Sault  Salnte  Marie,  Michigan,  during  1954’, 
Balloons  andi  capsules  for  carrying  the  experimen¬ 
tal'  animals  were  of  slypes  described  to  items  not 
2868  and  3475.,  vpji.  illl.  Black  mice,  rats,  hamsters, 


rabbits,  and  monkeys  were  used  In  the  experiment's., 
also.,  radish  Seeds  were  Included  to  the  flights.  AH' 
tests  which  were  designed  to  evaluate  Impairment 
of  the  physiological  functions  of  the  biological  sped 
mens  were  negative.  The  only  physical  change  ob¬ 
served  was  an  Increase  In  the  frequency  of  grey 
hairs  an  exposed  black  mice.  The  other  tests  ln- 
Ciludedi  neuro, pathologic al  studies  ait  the  Armed' 
Forces  Institute  of  Pathology,  ocular  studies  for 
radiation  opacities  at  the  School  of  Aviation  Medi¬ 
cine,  psychological  studies  on  monkey  performance 
at  the  University  of  Wisconsin:  and'  the  study  of 
black  mice  for  depigmentation,  which  gave  a  iposilu 
five  result  with  a  R.'B.'E.  of  2'  for  the  Cosmic  radl  - 
atlon,  at  iBrow.m  University. 
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a.  General 

5253 
Kok,  B., 

and  G.  J.  P.  Spruitt 

HIGH  INI5FIA4  RATES  Of  'GASsEXGiHA'lfGE  pi 
RESPIRATION  AND  PHOTOSYNTHESIS  OF  CHLO- 
RELLA.  -r^-  Bloc  hi  mica  et  biophysica  acta  (Am¬ 
sterdam),  19  i((2)S  212:223’.  Febi  1,95.6.  to 

DNLM 

With  combined  methods  of  voiumetry,  polaro- 
graphy,  and  potentiometry  transitory  phenomena 
Were  studied  lfii  Chlorella  suspensions  occurring 
upon  changes  in  light  intensity.  High  transitory 
fates  as  observed  to  the  volumeter  were  shown  to 
be  caused  by  anomalous  carbon  dioxide  exchange 
only.  During  the  transitory  stages,  the  photosyn* 
thetic  quotient  may  therefore  deviate  largely  from' 
minus  unity.  This  fact  must  be  considered  if 
short  exposures  to  light  and  darkness  are  used  for 
the  computation  of  photo  synthetic  quantum  yields. 
(Authors'  summary) 

b.  Closed  Ecological  Systems 

[Applied  aspects  under  fi-hijj 

5254 
Kok,  B. 

ON  THE  INHIBITION  OF  PHOTOSYNTHESIS  BY 
INTENSE  LIGHT.  Bloc  hi  mica  et  biophysica 

acta  (Amsterdam')),  2)1  (.2):  234-  244.  Aug.  1956,  to, 
English.  "  DNiLM 

toi  strong  fight  destruction  of  the  photosynthetic 
apparatus  of  the  Chlorella  algae  occurs.  This  de¬ 
struction  to  counteracted  by  restorative  dark  re: 
actions.  The  time  course  of  photo-luhi!Wtion  of 
both  the  quantum  yield  and  photosyntoetic  satura¬ 
tion  fate  has  first-order  character  and1  to  only 
slightly  influenced  by  temperature.  It  was  shown 
that  a  photochemical  Inactivation  of  toe  pigment 
complex  to'  toyolyed1.  i(Authof‘'$  lum’mafy))) 


5255 
Kok,  B. 

PHOTOSYNTHESIS  IN  FLASHING  LIGHT.  — -  Bio- 
chi  mica  et  biophysica  acta  (Amsterdam),  21  i((2)i: 
245s  25®.  Aug,  il'95’6,  toi  English;  ©NiLM' 


Kinetic  studies  of  photosynthesis  in  Chlorel'la 
algae  made  in  flashing  and  continuous  fight  led  to 
the  following  conclusions:  If  short,  sufficiently 
bright  flashes  are  alternated!  with'  long  dark  peri¬ 
ods,  the  flash  yield  attains  a  finite,  temperature- 
independent  maximum  value  of  one  oxygen  mole¬ 
cule  per  1,500-4,000  chlorophyll  molecules.  From 
measurements  ih1  which  both  intensity  and  length  of 
dark  period  were  varied  we  concluded  that  during 
a  short  flash  a  long- living  intermediate  to  formed 
photochemieally  in  a  one -quantum  process.  Exten¬ 
sion  of  the  flash  period  initially  yields  a  irnrked 
temperature-dependent  increase  of  toe  flash  yield, 
which  indicates  toe  formation  pi  an  additional  in= 
termediate  between  light  and1  oxygen.  Its  concen: 
tration  i's  of  the  same  order  Of  magnitude  as  that 
of  the  primary  photochemical  product,  formed  lhi 
the  very  first  moment  of  flash,  If  the  flash  period 
to  increased  beyond  - vO.,03  see,,,  toe  flash  yield 
increases  with  the  rate  Observedi  lfii  strong  con: 
tinuous  light.  (Author's  summary) 

•S2S.6 

Spruitt,  G.  J.  P., 

and  B.  Kok 

SIMULTANEOUS  OBSERVATION  OF  OXYGEN  AN®' 
CARBON  DIOXIDE  EXCHANGE  DURING  NON¬ 
STEADY  STATE  PHOTOSYNTHESIS.  ^  Blo- 
chlmica  et  biophysica  acta  (Amsterdam),  19  (3): 
417-424.  March  1956.  In  English.  DNLM 

A  method  is  described  for  simultaneously  fc: 
cording  carbon  dioxide  and  oxygen  concentra? 

Mons  in  suspensions  of  algae.  This  method  has 
•been  applied  to  the  study  of  transitory  rates  of 
iga#  exchange  ifn  Chlorella  suspensions  during  in: 
termlttent  illuminations.  A  correlation  was  ob¬ 
served  between  'high  initial  rates  of  oxygen  evolu: 
tion  and  partially  anaerobic  conditions.  The  photo¬ 
synthetic  quotient  was  found  to  deviate  considerab¬ 
ly  from  -1  during  non- steady  state  conditions! 
(Authors'  summary) 


c.  Biological  Rhythm*  and  Space 
Time  Studies 

5257 

Brown,  K rank  A.  . 

J.  Shriner,  and  C.  L.  Ralph 
90LAR  AND  LUNAR  RHYTHMICITY  IN  THE  RAT 
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Qi  'CONSTANT  CONDmONS'  AND  THE  MECHA¬ 
NISM  OF  PHYSIOLOGICAL  TIME  MEASUREMENT. 
'  Am«r.  jour.  Physiol. ,  184  (3):  491-498.  March 
1958.  DLC  (QP1.A5,  v.  184) 

Th«  apontaneoua  activity  of  one  male  fat  under 
constant  conditions  was  recorded  for  120  consecu¬ 
tive  days.  During  the  first  70  days  In  constant  Il¬ 
lumination  of  1  foOt-candle  the  12-hour  dally  period 
of  activity  occurred  regularly  about  1  1/4  hours 
later  each  day,  with  the  period  scanning  the  solar 
day  about  four  times  during  the  70-day  period. 
During  the  succeeding  25-day  perlodi  U>  darkness 
the  dally  cycles  averaged  exactly  24  hours  with 
the  time  of  day  of  activity  that  of  the  last  day  in 
constant  light.  This  was  followed  by  8  days  In  con¬ 
stant  light  followed1  by  1'8  days  in  constant  dark¬ 
ness  with  completely  Comparable  results.  The 
dally  running  cycle  randomized  relative  to  the 
hours  of  the  Solaf  day  exhibited:  a  dally  cycle  of 
amount  of  activity  at  each  hour  of  the  solar  day; 
randomizing  both  the  dally  activity  period  and  the 
solar-day  basic  cycle  revealed  a  cycle  of  lunar - 
day  length,  with  a  minimum  at  lunar  zenith  and  a 
maximum  at  nadir.  There  were  also  strong  'Sug¬ 
gestions  In  the  mean  dally  activities'  of  27 -day  and 
synodic  monthly  cycles.  (Authors:'  abstract) 

5258 

Brown,  Herbert  E., 

and  T.  F.  Dougherty 

THE  DIURNAL  VARIATION  OF  BLOOD  LEUCO¬ 
CYTES  IN  NORMAL  AND  ADRENALECTOMIZED 

MICE.  -  Endocrinol.,  58  (3);  365-375.  March 

1958.  DLC  (QP 187. A 25,  v.  58) 

A  study  was  made  of  diurnal  changes  In  the  ab¬ 
solute  number  and  percentages  of  blood  leucocytes 
In  Intact  and  adrenalectomized  mice.  Total  blood 
leucocytes  of  Intact  mice  showed  a  marked  diurnal 
cycle  characterized  by  high  levels  during  the  late 
morning  and  early  afternoon  (the  least  active  pe¬ 
riod)  and  low  levels  during  the  late  evening  (the 
most  active  period).  Only  minor  variations  were 
observed  In  the  percentages  of  total  leucocytes  of 
lymphocytes,  neutrophils,  and  eosinophils.  No  di¬ 
urnal  variations  were  observed  in  adrenalectomized 
mice.  Leucocyte  counts  after  adrenalectomy  were 
generally  similar  to  those  observed  (hiring  the 
high  period  of  the  normal  diurnal  cycle.;  the  eosin¬ 
ophil  level  was  intermediate  between  normal  high 
and  low  values.  The  results  indicate  the  close 
correlation  of  adrenal  activity  with'  diurnal  varia¬ 
tions  In  blood  leucocytes  In  mice, 

5259 

Brdschke,  G. 

mid  G.  VoLkshei  mer 

[INVESTIGATIONS  OF  THE  DIURNAL  RHYTHMIC 
FLUCTUATIONS  IN  THE  SERUM  BILIRUBIN  LEV¬ 
EL]  Untersuchungen  zur  Frage  der  tagesrhyth- 
mlschen  Schwankungen  des  Serumbilirublnspiegels. 

— —  Zeltschrtft  fflr  die  gesamte  Inhere  Medizin 
^Leipzig),  II  (17):  804-806.  Sept,  1,  1958.  In  Ger¬ 
man.  DNLM 

The  bilirubin  level  was  measured  in  blood  sam¬ 
ples  withdrawn  at  3-ihpuf  Intervals  from  26  sub¬ 
jects.  A  typical  diurnal  curve  was  found  In  the 
first  grcxg)  of  subjects,  who  received  meals  at 
8:30  a.m.,  12:00  noon,  and  6:00  p.m.  The  peak 
values  occurred  In  the  early  morning  hours,  then 


receded  to  the  lowest  values  between  2:00-8:00 
p.m.  Bilirubin  rose  again  late  in  the  evening  to 
reach  the  morning  peak.  In  total  food  deprivation 
the  diurnal  variations  in  the  plasma  bilirubin  level 
are  absent.  Instead,  the  bilirubin  level  rose  to  a 
piateau  slightly  above  the  initial  values.  Food  dep¬ 
rivation  until  2:00  p.m.  was  reflected  by  bilirubin 
stabilized  at  a  plateau.  The  level  fell  after  Inges¬ 
tion  of  a  meal  at  2:00  p.m.  The  authors  conclude 
that  gastrointestinal  factors  determine  the  presence 
of  physiological  diurnal  variations  of  plasma  bili¬ 
rubin. 

5260 

'Bruhner,  H., 

G,  Kuschinsky,  O.  M  line  how  and  G.  Peters 
[THE  DIURNAL  RHYTHM  OF  DIURESIS,  ELEC¬ 
TROLYTE  EXCRETION,  AND  CLEARANCE  OF 
TRUE  ENDOGENOUS  CREATININE  IN  THE  RAT] 
Der  Tag-Nacht-Rhythmus  der  Diurese,  Elektrolyt- 
ausscheidung  und  Clearance  des  echten  endogenen 
Kreatinins  bei  der  Ratte.  —  Naunyn-Schmiede- 
bergs  Archiv  fdr  experlmentelle  Pathologie  and 
Pharmakologie  (Berlin),  229  (5):  482-4947  In  Ger¬ 
man1,  with  English  summary  (p.  493).  DNLM 

Diuresis  is  considerably  Increased  during  night 
time  in  male  rats  only,  although  both  sexes  con¬ 
sume  larger  volumes  of  water  at  night.  In  rats 
deprived  of  food  and  water  the  differential  rate  of 
diuresis  during  day  and  night  are  even  more  pro¬ 
nounced  with  the  flame  sex  differential.  Similarly 
the  clearance  pf  endogenous  true  creatinine  and: 
excretion  of  urinary  sodium  and  chloride  are  in¬ 
creased  in  night  time  in  the  male  rat.  In  the  fe¬ 
male  rit  there  is  ho  day- night  difference  In  endo¬ 
genous  creatinine  clearance  and  a  very  slight  one 
in  the  urinary  sodium  and  chloride  excretion. 

(From  the  authors'  iSummaryiji 


5261 

Busklrk,  E.  ft., 

and  P.  F.  lamptetro 

VARIATION  IN  RESTING  OXYGEN  CONSUMPTION 
THROUGHOUT  THE  DAY  [Abstract],  —  Feder¬ 
ation  pFoceedihgS1,  15  (iii,  part  I):  28-29.  March 
1958.  DLC  (QH301.F37,  v,  IS) 


Eight  men  were  studied  for  at  least  ten  days 
under  weather  conditions  pinging  from  hot- dry  at 
Yuma,  Arizona,  to  cold- dry  at  Fort  Churchill, 
Manitoba,  Canada.  The  subjects  subsisted  or. 
standardized  rations  during  each  experiment.  Oxy¬ 
gen  consumption  at  8  a.m.  was  significantly  lower 
than  that  at  any  other  hour.  The  noon  and  4  p.m. 
values  were  not  different  from  each  other,  but  the 
8  p.m.  value  was  significantly  higher  than  that  at 
any  other  hour  in  each  environment.  A  major  por¬ 
tion  of  the  elevation  in  metabolism  during  the  day 
was  associated  with  "Specific  Dynamic  Action. " 
Thus,  when  men  lasted  and  exercised  moderately 
or  lasted  with  no  exercise,  the  daily  elevation  In 
metabolism  was  present  but  was  significantly  less 
than  when  food  was  given.  Prior  moderate  exer¬ 
cise  had  little  measurable  effect  on  the  resting 
oxygen  consumption.  The  same  pattern  of  results 
was  observed  in  each  environment.  It  is  concluded 
that  the  diurnal  pattern  of  oxygen  consumption  is 
little  affected  by  environment  within  the  range 
studied.  (Quoted  In  part) 
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5262 

©ingle  ,  H., 

and  W.  H.  McCrea 

RELATIVITY  AND  SPACE  TRAVEL.  Nature 
(London),  177  (4513):  782-785.  April  28,  1956. 

DLC  (Q1.N2,  v.  177) 

A  series  of  letters  Is  presented  concerning  the 
application  of  Einstein's  theory  of  relativity  to  the 
problem  of  time  in  space  travel.  Dingle  states 
that  the  fundamental  principle  of  relativity,  In  its 
application  to  two  bodies  in  uniform  relative  mo¬ 
tion,  is  that  the  motion  is  a  relation  between  them 
rather  than  something  which  affects  one  body  only, 
and  that  its  effects  must  therefore  apply  equally 
to  both.  Thus  two  moving  clocks  which  would  have 
continued  to  agree  if  they  had  not  separated  can¬ 
not  show  different  times  on  reunion.  Einstein's 
original  paper  on  the  subject  Is  paraphrased,  and' 
it  Is  concluded  that  the  traditional  statement  that 
a  moving  clock  runs  slowly  refers  to  the  error  in 
judgments  of  simultaneity  between  space  and  ter¬ 
restrial  observers,  which  is  eliminated  upon  re¬ 
union.  McCrea,  in  refutation,  states  that  an  abso¬ 
lute,  rather  than  a  relative,  distinction  exists  be¬ 
tween  a  space  traveler  and  an  earth  observer, 
which  Is  exemplified  by  the  space  traveler’s  use 
of  an  engine,  and  that  Dingle's  assertion  that  the 
clocks  must  agree  has  therefore  no  validity.  Ein¬ 
stein's  theory  of  relativity  is  Interpreted  to  show 
that  the  clocks  must  disagree  because  they  travel 
on  different  world-lines,  one  of  which  Is  a  geo¬ 
desic,  and)  one  Of  which  i’s  not. 

5263 

Dingle,  H. , 

and  W.  H.  McCrea 

'RELATIVITY  AND  SPACE  TRAVEL.  —  Nature 
'((London)',  iss '(ii5f 5i);:  '660-662:.  Sept.  2A,  1958. 

DLC  (Q1  ,N2,  v,  178') 

Concluding  statements  are  presented  In  reply  to 
correspondence  received  In  response  to  Item  no. 

Dingle  refutes  the  applicability  of  the  e-  - 
ample  of  time  dilatation  presented  by  mesons  to 
the  problem  Of  space  travel,  and  examines  the 
effect  of  accelerations  on  McCrea' s  interpretation 
of  time  relationships.  He  states  that  If  accelera¬ 
tions  are  Ignored,  symmetry  shows  that  clocks 
cannot  differ  on  reunion,  and  If  relevant  they  af¬ 
fect  the  later  fate  Of  uniformly  moving  clocks.  In¬ 
validating  astronomical1  deductions  from  Doppler 
effects.  McCrea  rejects  Dingle 's  assertion  of 
isymmetfy  between  space  and)  terrestrial  observers, 
andi  discusses  the  applicability  of  Inertial  frames 
and  accelerations  to  measurements  of  time  In 
space,  the  relation  between  biological  and  clock 
time,  and  the  resolution  of  the  clock  paradox. 

5264 

Doe,  H.  P., 

E.  ®,  FUnk,  and  M.  G.  Goodselil 
RELATIONSHIP  OF  DIURNAL  VARIATION 
HYDROXYCORTICOSTEROID  LEVELS  IN  BLOOD 
AND  URINE  TO  EOSINOPHILS  AND  ELECTRO¬ 
LYTE  E  X  C  R  E  TTO  N . - Jour.  Clin.  Endocrinol. 

and  Metabolism,  16  (2):  196-206.  Feb.  1956. 

DLC  ("R'G'64!8.  E45,  V.  lft) 

'Definite  diufnaiji  variations  were  observed)  in  the 
eosinophil  count,  level  af  plasma  17  - h.vdroxycor - 
tlcotds.  and  urinary  17-hydroxycortlcolds,  sodium. 


and  potassium.  Diurnal  rhythm  In  the  eosinophil 
count  followed  that  of  plasma  17- hydroxycortl - 
colds,  and  urinary  potassium  excretion  was  close¬ 
ly  related  With  17- hydroxyc ortlc old  excretion.  Ur¬ 
inary  sodium  excretion  was  not  closely  related  In 
Individual  subjects  with  any  variables  measured, 
although  It  followed)  the  same  trend  as  potassium 
excretion  when  group  figures  were  used.  (Authors' 
conclusions,  modified) 

5265 

Fibry,  P., 

and)  Z.  Hrfiza 

ON  DIURNAL  RHYTHMIC  CHANGES  IN  THE 
UVER  GLYCOGEN  AND  PROTEIN  RESERVES  IN 
FASTING  RATS.  — -  Physiologia  bohemoslovenica 
(■Praha),  5  (2)i:  142-148.  1956.  In  English. 

DLC  (RP1.C417,  v.  5) 

A  study  was  made  of  the  diurnal  rhythmic 
changes  in  the  glycogen  content,  the  amount  of 
protein,  and  the  concentration  of  non-protein  ni¬ 
trogen  in  the  liver  of  rats  deprived  of  food  for  72 
to  92  hours.  Two  significant  Increases  were  seen 
in  the  liver  glycogen  content  of  these  animals:  (a) 
the  first  at  8  a.m.  accompanied  by  a  simultaneous 
decrease  of  protein  in  the  liver  and  an  increase 
in  non-protein  nitrogen;  (b)  the  second  at  8  p.m., 
with  no  change  in  the  amount  of  protein  in  the 
liver  and  at  the  same  time  a  minimum  of  non-pro¬ 
tein  nitrogen.  The  first  Increase  at  8  a.m.,  which 
was  apparently  due  to  glue oneogene sis  from  the 
liver  protein,  coincided  with  the  maximum  glyco¬ 
gen  content  found  in  previous  work  In  the  liver  of 
animals  on  a  non-carbohydrate  diet.  The  second 
increase  at  8  p.fn.  coincided  with  the  increase  in 
the  glycogen  content  ini  the  ‘liver  of  animals  fed  on 
a  mixed  diet.  (Authors'  summary,  modified) 

5266 

diginte,.  A., 

G.  Monaco,  and  A.  Nigro 

[VARIATION  OF  THE  ELECTROENCEPHALOGRAM 
OF  THE  ADOLESCENT  DURING  THE  DIURNAL 
HOURS]  Variability  deli  'ele ttroenc  efalogramma 
dell'adolescente  durante  le  ore  diurne.  — -  Bio- 
logia  iatina  (Mi'lano),  9  (3):  341-381.  July-Sept. 

1'956.  In  Italian,  with  English  summary  (p.  361). 

DNLM 

Electroencephalograms  were  taken  for  8  adoles¬ 
cents  every  two  hours  throughout  the  day,  using 
front,  parietal  and  occipital  two- pole  derivations 
from  both  hemispheres.  The  ■>  -rhythm  waves  if. 
occipital  derivations  reached  a  higher  voltage  dur¬ 
ing  the  period  from  10  to  12  a.m.,  while  their 
lowest  level  was  attained  at  the  time  of  the  last 
reading  of  the  day,  t,e.,  at  7  or  9  p.ro.  (Authors' 
Summary,  modified) 

5267 

Bruza,  Z. 

CYCLICAL  CHANGES  IN  THE  METABOLISM  OF 
PROTEINS  IN  THE  UVER  OF  RATS. - Physio¬ 

logia  bohemoslovenica  (Praha),  5  (1):  52-57.  1956. 
In  English.  DLC  (QP1.C417,  v.  5i) 

Diurnal  variations  of  the  amount  of  protein  and 
nonprotein  nitrogen  in  the  rat  liver  are  described. 
The  amount  of  protein  In  the  liver  varies  during 
the  day  within  the  limits  Of  10%;  this  supports  the 
concept  of  the  formation  of  reserve  protein.  The 
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anabolic  and  catabolic  phases  of  protein  metabo¬ 
lism  In  the  liver  show  a  lag  behind  the  analogous 
phases  of  the  carbohydrate  metabolism.  The  diur¬ 
nal  changes  in  the  nonprotein  nitrogen  in  the  ana¬ 
bolic  phase  of  the  liver  activity  probably  depend 
on  changes  in  the  intake  of  amino  acids  in  the 
food;  and  In  the  catabolic  phase  on  the  breaking 
down  of  liver  protein.  A  diet  with  high  and  low 
protein  content  does  not  alter  the  nonprotein  ni¬ 
trogen,  Therefore,  when  determining  the  total  pro¬ 
tein  content  of  the  liver  by  measuring  the  total 
nitrogen  content,  it  is  not  necessary  at  the  same 
time  to  determine  the  nonprotein  nitrogen.  It  is 
however,  important  to  bear  in  mind  the  striking 
changes  in  the  prcteln  content  of  the  liver  during 
the  24- hour  cycle.  (Author's  summary) 

5268 

Koehler,  F„, 

F.  K.  Okano,  L.  R.  Elveback,  F.  Hal  berg,  and 

Jt  _ Si..  Bittner 

PERIODOGRAMS  FOR  THE  STUDY  OF  PHYSIO¬ 
LOGIC  DAILY  PERIODICITY  IN  MICE  AND  IN 
MAN:  WITH  A  PROCEDURAL  OUTLINE  AND 

SOME  TABLES  FOR  THEIR  COMPUTATION.  - 

Exper.  Med!  ami  Surgery,  14  (#:  5-  23.  1'956. 

DNLM 

The  computation  of  periodograms  for  analysis 
of  physiologic  time  series  consisting  of  discrete 
data  is  outlined!  and  illustrated.  Numerical  (Schuster- 
perlodogram)  estimates  are  thus  obtained  for  the 
description  of  the  period  and  the  amplitude  of 
physiologic  daily  periodicity.  Tables  for  saving 
time  In  computation  are  appended.  Some  physio¬ 
logic  uncertainty  associated  with  the  use  of  those 
techniques  which  are  necessary  for  measurement 
are  analyzed.  For  the  segregation  of  the  effects 
of  repeated  measurements  form  the  underlying 
phenomena  studied,  the  concomitant  use  of  serially 
dependent  and  Independent  sampling  procedures  is 
suggested  for  studies  on  human  beings  and  on 
mice.  (From  the  authors''  summary)  (SO1  referen¬ 
ces) 

5269 

Lewis,  P.  ft.,, 

M.  C.  Lobban, and  T.  L  Shaw 
PATTERNS  OF  URINE  FLOW  IN  HUMAN  SUB¬ 
JECTS  DURING  A  PROLONGED  PERIOD  OF  LIFE 
ON  A  22-  HOUR  DAY,  —  Jour.  Physiol.  (London’)], 
133  (3):  659-669.  Sept.  27,  1956. 

DLC  (QPI.J'75,  v.  133) 

The  excretory  rhythms  of  eight  normal  subjects 
were  Investigated  during  a  six-week  period'  in 
which  a  22-hour  daily  routine  was  maintained,  with 
minimal  diurnal  variations  in  light  and  tempera¬ 
ture.  Only  one  subject  showed  an  immediate  adap¬ 
tation  in  the  pattern  of  renal1  Row  to  the  daily  ex¬ 
perimental  time  advances.  In  other  subjects  the 
excretory  rhythm  tended  to  lag  behind  the  experi¬ 
mental  time  advance  and  to  maintain  the  inherent 
24- hour  rhythm.  Interindividual  variations  were 
observed  in  the  cyclic  phase  at  which  the  inherent 
rhythm  was  most  prominent.  Data  from  most  sub¬ 
jects  suggest  the  existence  of  an  internal  cyclic 
mechanism,  perhaps  emanating  from  the  hypothal¬ 
amus,  which  Influences  kidney  function. 

5270 

McCrea,  W.  H, 

THE  CLOCK  PARADOX  IN  RELATIVITY  THEORY. 
-=  -  Nature  (London')],  j>67  i(i42:5‘2))ii  680'.  April  28, 

i'95'6.  'DLC  (#1i.  Ni?,  v,  »6T)' 


An  example  of  asymmetric  relative  motion  la 
treated  by  the  special  theory  of  relativity  to  show 
that  the  result  of  such  motion  wl'll  be  an  unambigu¬ 
ous  difference  tin  the  time  measurements  of  the  two 
observers  without  a  "clock  paradox" . 

5271 

Mlgeon,  C.  J., 

F,  H.  Tyler,  J.  P.  Mahoney,  A.  A.  Florentin, 

H.  Castle,  E.  L  Bliss,  and  L.  T.  Samuels 
THE  DIURNAI.  VARIATION  OF  PLASMA  LEVELS 
AND  URINARY  EXCRETION  OF  17 -HYDROXY - 
CORTICOSTEROIDS  IN  NORMAL  SUBJECTS, 

NIGHT  WORKERS  AND  BLIND  SUBJECTS. 

- Jour.  Clin.  Endocrinol,  and  Metabolism,  16 

i(i!5i)B  622  -633].  May  1956.  'DLC  i(iRfl64‘8i  ®45i,  v,  l'6))i 

A  diurnal  rhvthm  In  the  levels  of  blcxxl  17-hy- 
droxyc-orticoSteroids  was  demonstrated.  Maximum 
value  was  regularly  observed  during  the  later 
hours  of  sleep  (i5  to  8  a.  m.  )i;  usually  near  6'  .a.  m, 

F rom  B  a.  m.  to  midnight  the  levels  followed  a 
downward  trend,  the  decrease  being  more  rapid  In 
the  first  few  hours  after  the  peak.  Between  2  a.  m. 
and  6  a.  m.  the  concentrations  rose  rapidly.  Uri¬ 
nary  1 7 - hydroxycorticosterold  excretion  followed 
the  same  general  curve  of  va>fi'ation>  as  that  of 
'blood',  but  was  delayed  about  two  hours.  In  'normal1 
subjects  and'  night  workers  blood  iron  concentra¬ 
tions  manifested  a  periodicity  'like  that  of  17 -hy- 
droxycorttcosterolds,  but  the  cycle  was  two  hours 
later.  An  inverse  cycle,  without  statistical  signifi¬ 
cance,  appears  to  exist  In  eosinophil  concentra¬ 
tions.  '(Authors'  summary,  modified) 

5272 

Plrtkien,  R. 

[THE  24-HOUR  RHYTflBM  IN'  MEN  AND  THE  VEGE¬ 
TATIVE  NERVOUS  SYSTEM]  fiber  die  24  Std.-Rhyth- 
mik  des  Menscheh  uhd  das  vegetative  Nervensys- 

tem.  -  Internationale  Zeltschrift  far  angewandte 

Physio logie  '(Beflin)],  16  (3):  198- 21 1.  1956.  In  Ger¬ 
man.  DNIM' 

Measurements  of  various  sensory  and  nervous 
functions  were  made  in  7  reclining  healthy  subjects 
at  I- 2  hour  intervals  throughout  a  24-hour  period. 
The  elastic  resistance  of  the  skin  was  observed  to 
reach  a  maximum  value  between  10  A.M.  and  4  P.M. 
and  to  decline  thereafter  to  a  minimum  value 
between  4  and  8  A.M.  Peripheral  vessel  pulsations 
were  minimal  from  $$  A.M.  to  4  P.M.  and  reached 
a  maximal  value  at  2  A.M.  Pulse  frequency  was 
fairly  stable  during  the  day  and  was  depressed  at 
night.  An  increase  in  the  reflection  of  red  light 
from  the  skin,  indicating  a  widening  of  the  vessels 
or  an  Increase  in  02- saturated  hemoglobin,  was 
also  observed  at  night.  Flicker  fusion  frequency 
was  highest  between  6  A.M.  and  3  P.M.  and  lowest 
between  5  and  9  P.M.  The  upper  audible  frequency 
limit  showed  a  similar  fluctuation.  Adminl  st  ration 
of  pervitin  in  the  morning  resulted  in  an  earlier 
and  more  extended  ergotropic  orientation,  with 
increased  elastic  resistance  of  the  skin,  while 
somnlfene  had  a  trophotropic  effect.  Somnifene 
produced  a  decrease  in  pulse  frequency,  while 
pervitin  caused  an  increase  in  frequency  during 
the  day  and'  a  decrease  at  night. 

5273 

Stelillhg,  K.  R. 

SPACE  TRAVEL  AND  RELATIVITY  OR  HOW  TO 

10 


2.  BIOLOGY  5274-5278 


KEEP  FROM  GROWING  OLD. - Skyway*,  26  (12*): 

11105-1108.  Dec.  1958.  DLC  (TL501.S634,  v.  26,) 

A  review  U  presented  of  arguments  concerning 
the  queetlon  of  time  dilatation  and  apace  travel 
contained  In  varloua  publlcatlona  (aee  Item#  no. 


5274 

Vermund,  H. , 

F.  Halberg,  C  P.  Barnum,  G.  W.  Nash,  and  J. 

J.  Bittner 

PHYSIOLOGIC  34-HOUR  PERIODICITY  AND  HE¬ 
PATIC  PHOSPhOUPID  METABOLISM  IN  RELA¬ 
TION  TO  THE  MOUSE  ADRENAL  CORTEX.  - 

Amer.  Jour.  Phyalol.  186  (3;):  4.14-418.  Sept.  1956. 

DLC  (QP1.A5,  v.  188) 

An  Investigation  was  made  of  the  effect  of  an 
adrenalectomy  on  the  relative  specific  activity 
(RSA)  of  phospholipid  phosphorus  (PLP*)  in  the 
liver  cytoplasm  of  mice.  Determinations  were 
made  at  two  times  of  day  two  hours  after  injec¬ 
tion  of  radiophosphorus  (p32).  Adrenalectomy  pro¬ 
duced  an  Inhibition  of  day-night  differences  and  a 
decrease  in  the  RSA  of  PLP.  Administration  of 
'111,  1'7-oxy  corticosteroids  to  adrenalectbmlzedi  mice 
caused  a  return  of  the  RSA  of  PLP  to  control1 
sham- ope  rated  values. 


*dl.  Hibernation 

[Hypothermia  under  3-e  ||! 

5275 

Aleksandrowlcz ,  J. , 
and  B.  Perkowake 

[HEMO-  MYELO-  SPLENOGRAMS  AND  ECG  TRAC¬ 
INGS  FROM  THE  HEDGEHOG  DURING  HIBERNA¬ 
TION  AND  DURING  CONTROLLED  REFRIGERA¬ 
TION]  Hemo-myclo  -splenojtrammes  et  courbes 
E.C.G.  du  herisson  en  periode  du  sommei'i  hfver- 
nal  et  pendant  la  refrigeration  controles.  —  Sang 
(Paris),  27  (5):  49i-495.  1958.  in  French. 

DLC  (QP91.S24,  v.  27) 

Hematological  studies  were  conducted  In  hedge¬ 
hogs  during  summer,  during  hibernation  in  winter, 
and  during  artificial  cooling  at  a  temperature  of 
-2*  to  +4*  C .  for  12-30  hours.  Hibernation  pro¬ 
duced  a  mild  granulocytosis  and  an  increase  in 
granulocytes  and  eosinophils  in  bone  marrow.  No 
blood  cell  changes  were  observed  in  refrigerated 
hedgehogs.  Electrocardiographic  tracings  from  both 
hibernating  and  cooled  animals  showed  a  marked 
slowing  of  heart  rate  and  ventricular  complex 
activity. 


5276 

Aron,  C. , 

and  C.  Kayser 

(HIBERNATION  AND  THE  ENDOCRINE  PANCREAS] 
Sommell  hivemal  et  pancreas  endocrine.  — 
Comptes  rendu#  de  la  Socletc  de  biologie  (Paris). 
150  i(2 is  410-413.  1956.  In  French. 

DLC  (QP1.S7.  V  150) 


Histological  studies  were  made  of  pancreatic 
tissue  from  marmots  and  hamsters  sacrificed  at 
the  beginning  of  summer  or  during  winter.  The 
ratio  of  B  to  A  islet  cells  was  found  to  ibe  slightly 
but  significantly  greater  in  marmots  during  sum¬ 
mer,  and  in  hamsters  during  winter.  The  ratio 
was  greater  in  hamsters  not  in  hibernation  in 
October -December  than  in  hibernating  animals, 
while  in  February -March  the  ratio  was  greater  in 
hibernating  animals.  The  elevation  of  the  B  to  A 
ratio*  in  marmots  during  summer  is  attributed  to 
stress  imposed  by  travel. 


5277 

Bidrck,  G.f 

B.  Johansson*,  and  H.  Schmid 
REACTIONS  OF  HEDGEHOGS,  HIBERNATING  AND 
NON-HIBERNATING,  TO  THE  INHALATION  OF 
OXYGEN,  CARBON  DIOXIDE  AND  NITROGEN.  — 
Acta  iphyStolegiGa*  scandinavlca  (Stockholm),  3*7*  i((f))i; 
71-83.  1*956.  DN'LM 

Temperature,  respiratory  rate,  heart  rate,  and 
electrocardiographic  details  were  examined  in  hi¬ 
bernating  and  non-hlbernatlng  hedgehogs  exposed 
to  pure  nitrogen  and  to  mixtures  of  carbon  dioxide 
and  oxygen.  Anoxia  was  tolerated  by  hibernating 
hedgehogs  for  1  to  2  hours,  and  by  non-hibernating 
animals  for  3  to  5  minutes.  Hibernating  hedgehogs 
reacted  with  a  decrease  in  heart  and  respiratory 
rates,  an  increase  In  P-R  and  QRS  duration,  and 
no  change  in  Q-T.  In  non- hibernating  animals  re¬ 
spiratory  and  heart  rates  were  rapidly  decreased, 
P-R  and  QRS  were  unchanged,  and  Q-T  was  de¬ 
creased.  The  QRS  amplitude  was  decreased  in 
both  groups,  Inhalation  of  3%  OO2  in*  Qj  resulted 
in  no  significant  increase  in  respiratory  rate  In 
either  group,  while  6%  and  9.5%  CO2  provoked  an 
increase  in*  regpifatpfy  and  heart  rates;  associat¬ 
ed  with  no  consistent  electrocardiographic  changes. 
The  increase  in*  respiratory  rate  in*  non-hibernat¬ 
ing  hedgehogs  was  greater,  and  in  hibernating  ani¬ 
mals  was  somewhat  lower,  than*  that  observed  IB* 
guinea  pigs. 


527.8 

Bi'firek,  G.., 

B.  Johansson,  and  S.  Veige 
SOME  LABORATORY  DATA  ON  HEDGEHOGS, 
HIBERNATING  AND  NON- HIBERNATING.  Acta 
physlologlca  scandinavlca  (Stockholm).  3*7  (4)*:  281- 
294.  11956.  DNLM 

Biochemical  studies  were  performed  in  hiber¬ 
nating  hedgehogs  in  January  and  March  and  in  non- 
hlbernatlng  hedgehogs  in  June.  Red  blood  corpus¬ 
cles,  hemoglobin  level,  and  hematocrit  values  were 
found  to  be  lower  in  March  than  In  either  January 
or  June.  Hibernation  produced  a  decrease  In  the 
number  of  blood  leucocytes,  eosinophils  and 
reticulocytes,  an  Increase  in  blood  platelets  and  in 
the  albumin  fraction  of  blood,  and  decreases  in 
blood  sugar,  protein-bound  iodine,  and  I'i*-*.,  3  2-, 
and  y- globulins.  'No  significant  changes  were  ob¬ 
served  in  serum  potassium  or  sodium.  The  mag¬ 
nesium*  content  of  the  heart  was  decreased  in  win¬ 
ter,  wliiie  cytochrome  was  unchanged.  Sugar,  ace- 
'tone,  and  acetic  acid  were  not  observed  in*  the 
urine,  but  albumin  was  demonstrated  in  all  hiber¬ 
nating  and  some  non- hi  be  mating  animals. 
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Dave,  A.  R., 

and  B.  R.  Landau 
SURVIVAL  IN  THE  COLD  OF  A  HIBERNATOR'S 
HEART  [Abstract],  — Amer.  Jour.  PhysloL,  187 
(3):  595.  Dec.  1956,  DLC  (QP1.A5,  v.  187) 

The  heart  rate  of  ground  squirrels  as  a  function 
of  heart  temperature  was  determined  during  hiber¬ 
nation,  arousal  from  hibernation,  and  In  the  non- 
hibernating  state  In  Intact  animals,  after  decapi¬ 
tation,  or  In  the  Isolated  heart.  Characteristics 
noted  which  assist  In  making  the  survival  of  hiber¬ 
nating  hearts  possible  In  the  cold  are::  (1)  contin¬ 
uous  beating  to  temperatures  close  to  0*  C..;  (2) 
beating  for  long  periods  of  time  in  the  cold  and 
at  slow  rates;  (3)  a  lower  rate  at  change  of  heart 
rate  at  low  temperatures  (1  beat  per  1°  C.  change) 
than  at  high  temperatures  (30  beats  or  more  per 
1*  C,  change).;  and  (4)  the  presence  of  spontaneous 
rhythmic  electrocardiographic  activity  after  all 
visible  heart  movement  has  ceased. 


5280i 

Elsentraut,  M. 

(ADVANCES  IN  THE  STUDY  OF  HIBERNATION  IN 
WARM-BLOODED  ANIMALS']  Fortschrltte  in  der 
Erforschung  des  Wlnterschlafs  der  Warmbliiter.  — 
Naturwlssenschaftliche  Rundschau  (Stuttgart),  2  (7): 
251-255.  July  1956.  DLC  (Q3.N823,  v..  9) 

The  occurrence  of  hibernation  among  animal 
■jpeclei,  preparations  of  animals  for  hibernation, 
and  the  biological  significance  of  hibernation  are 
discussed.  Brief  coneideratioh  is  given  to  the  ef¬ 
fects'  of  hibernation  on  body  temperature,  metabo¬ 
lism,  respiratory  and  heart  fates,  and  nervous 
function.  The  role  of  hormonal  (particularly 
adrenaline  and  Insulin)  and  nervous  regulation  in 
the  production  of  hibernation  l'|  discussed. 


5281 

Elsentraut,  M. 

[HIBERNATION  AND  ITS  ECOLOGICAL  AND  PHYS- 
K)  LOGICAL  ACCOMPANYING  PHENOMENA]  Der 
WVntsrachlaf  mlt  selnen  Okologlachen  und  physlologl 

sc  hen  Beglelterechelnungen.  - 160  p.  Jena:  VEB 

Gusts v  Fischer  Varlag,  1956.  In  German. 

DLC  (QL755.E5,  1956) 

The  phenomenon  of  hibernation  Is  described  for 
hibernating  mammals  and  compared  with  the  hypo¬ 
thermic  state  produced  by  cooling  of  homolother- 
mlc  mammals.  Hibernation  involves  changes  In 
respiratory  rate,  heart  rate,  circulation,  nerve 
activity,  resistance  to  toxic  substances  and'  other 
destructive  influences,  body  weight,  and  metabolism. 
Exogenous  and  endogenous  factors  responsible  for 
hibernation,  and  th#  biology  of  hibernation  are 
discussed.  385  references. 
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Erikson,  H. 

OBSERVATIONS  OF  THE  BODY  TEMPERATURE 
OF  ARCTIC  GROUND  SQU1RRELE  (CITELLUS 
PARRY!)  DURING  HIBERNATION.  —  Acta  physi¬ 
ologies  scandlnavlca  (Stockholm).  36  (1-2):  79  -81. 
March  24,  1956.  DNLM 

12 


Observations  of  the  body  temperature  of  Arctic 
squirrels  were  made  with  a  rectal  thermocouple 
during  hibernation.  Insertion  of  the  thermocouple 
was  found  to  cause  a  marked  rise  in  body  tem¬ 
perature,  with  or  without  awakening,  which  was 
followed  by  a  decline  after  2-3  days  to  a  level 
slightly  higher  than  that  of  the  environmental 
temperature. 


5283 

Far  randy  R.  L., 

G.  E.  Folk,  and1  M.  L.  Riedesel 
TYPES  OF  MAMMALIAN  HIBERNATION.  ===  Prog, 
Iowa  Acad.  Scl.,  63:  7.24-728.  1956- 

DLC  (Qll.  155,  v.  63) 

Hibernation  in  the  golden  hamster,  the  thirteen 
lined  ground  squirrel,  and  the  bat  was  found  to  be 
characterized  by  differences  ini  methods  of  prepar¬ 
ation  for  hibernation,  In  the  duration  of  dormancy 
in  deep  hibernation,  and  In  survival  during  hiber¬ 
nation.  The  hamster  was  observed  to  rely  on  food 
etofe  to  provide  nutrient  during  hibernation,  while 
the  bat  and  (quiff el1  stored  Uttie  or  no  food'  but 
accumulated  ah'  excess  depot  of  fat...  the  fit  in  the 
hamster  and  the  ground  squirrel  had  a  lower  melt¬ 
ing  point  during  cold  exposure  than  during  exposure 
to  warmer  temperatures,  while  the  fit  depot  of  the 
bat,  with  a  normally  low  melting  point,  did  not 
change  appreciably.  Hamsters  remained  In  a  dor  - 
mint  state  for  33%  of  the  total  cold  exposure, 
ground  isquirreis  for  50%  of  the  exposure,  and  bats 
for  more  thin  95%  of  the  exposure  period.  In  \U 
three  animals  hibernation  was-  associated  with  re¬ 
ductions'  In  heart  rate,  respiratory  rate,  oxygen  con 
sumption,  and  body  temperature,  and  an  Increase  in 
serum  magnesium. 


5284 

Folk,  G.  g., 

H.  L.  Riedesel,  and  R.  J.  Hock 
SERUM  MAGNESIUM  CHANGES  WITH  HIBERNA¬ 
TION  AND  WINTER  REST  OF  MAMMALS  [Ab¬ 
stract],  -  Anat.  Record,  125  (3):  656-657.  July 

1956.  DLC  (QL801.A45,  v.  1?5) 

A  consistent  rise  In  the  serum  level  of  mag¬ 
nesium  was  observed  during  hibernation  or  win¬ 
ter  rest  In  bats,  squirrels,  hamsters,  and  the 
black  bear.  Cold  exposure  without  hibernation  or 
winter  rest  did  not  elevate  serum  magnesium. 

Serum  specific  gravity  and  blood  hematocrit  were 
not  consistently  increased  during  hibernation,  in¬ 
dicating  the  active  nature  of  the  rise  in  magnesl-  i 

um.  It  is  suggested  that  elevated  serum  magnesi¬ 
um  Is  is  characteristic  of  htberhitibh'  as  lowered 
body  temperature  and  metabolism. 
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Hock,  R.  J. 

BODY  TEMPERATURE  VARIATIONS  OF  NON¬ 
HIBERNATING  ALASKAN  GROUND  SQUIRRELS 

[Abstract].  -  'Federation  Proceedings,  15  ( T , 

part  I)):  94.  March  1956.  DLC  (QH301.F37,  v,  j5j)i 

This  study  reports  observations  on  77  Alaskan 
ground  squirrels  throughout  four  seasons  1951-54 
from  April  23  to  Oct.  10,  the  entire  period  of 
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activity.  There  seem  to  be  4  phases  In  the  annual 
body  temperature  cycle  of  ground  squirrels:  (1) 
the  low  temperature  of  hibernation,  continuing  from 
early  October  to  about  April  20  (poikilothermism) ; 
(2)  a  Variable  temperature  from  emergence  until 
late  June  (heterothermism);  (3)  a  period!  of  rela¬ 
tively  Constant  temperature:,  from  {ate  June  through 
early  September  (homoiothermism);  and  (4)  a  period 
of  lowering  temperature  in  'late  September  and! 
early  October,  preceding  hibernation  (heterother¬ 
mism).  (From  the  author '«  abstract) 


5286 

Mayer,  W.  V., 

and!  S.  Bernlck 

COMPARATIVE  HISTOCHEMISTRY  OF  SELECTED 
TISSUES  FROM  HIBERMATING  AND  ACTIVE  ARC¬ 
TIC  (HIOUND  SQUIRRELS,  SFERMOPHILUS  UNDU- 

LATUS  [Abstract].  -  Anat.  Record,  125  (3):  577- 

578.  July  1956.  DLC  (QL801.A45,  v.  125) 

Hi  Biochemical  examination  of  Arctic  squirrels 
killed.  during  hibernation  revealed  an  absence  of 
glycogen  granules  in  the  'Ever  and  muscle,  appear¬ 
ance  Of  fat  droplets  in  the  cytoplasm  of  Ever  pa¬ 
renchymal  ceUs,  and  a  decrease  in  liver  alpha 
amino  acids,  The  Ever  of  an  animal  awakened' 
from  hibernation  before  sacrifice  showed  zones  of 
glycogen  content  ranging  from  abundance  to  com¬ 
plete  absence,  Supercooling  of  one  animal  to  a 
body  temperature  of  -4*  C.  before  death  caused  a 
fatty  degeneration  of  the  Ever,  with  concentration 
of  glycogen  around  the  peripheral  portion  of  the 
liver  lobule. 


5287 

Nicoletti,  R. , 
and  L.  Llson 

[EFFECT  OF  ARTIFICIAL  HIBERNATION  ON  THE 
ADRENAL  OF  THE  RAT]  Action  de  1' hibernation 
artlficieUe  sur  H  SurrCnale  du  Rat,  —  Comptes 
rendus  de  l'Acad^mie  des  sciences  (Paris),  242 
!(!»)■:  167-1188.  Jan.  4,  1958.  In  French. 

DLC  (Q46.A14,  v.  242) 

Artificial  hibernation  induced  th  rats  for  periods 
of  two  or  three  days  by  injection  of  drugs  pro¬ 
duced  significant  increases  in  the  weight  of  both 
the  cortex  (110%)  and  medulla  (68%)  of  the  adrenal 
(glands. 
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Popovic,  V. , 

and  P.  Popovic 

[ON  THE  TEMPERATURE  LIMITS  OF  HIBERNA¬ 
TION]  Sur  lea  llmitea  de  temperatufe  du  sommeil 
hibernal.  —  Comptes  rendus  de  la  SoclSte  de 
biologie  (Paris),  1150  (7):  1439-1440.  1956.  In 
French.  DLC  (QP1.S7,  V.  15) 

Non -hibernating  marmots  exposed  during  winter 
to  varying  ambient  temperatures  were  found  to 
enter  hibernation  at  a  minimum  temperature  of 
0.  5*  -  2*  C.  and  a  maximum  temperature  of  30* . 
Body  temperature  was  maintained  at  a  level  slight¬ 
ly  above  the  ambient  temperature  at  both  cold  and 
warm  temperature  extremes.  Exposure  of  hiber¬ 
nating  animals  to  a  temperature  of  -0.  5*  C .  re¬ 


sulted  in  death,  with  no  attempt  to  awaken,  In  19 
of  22  animals.  Animals  hibernating  at  30*  showed 
the  typical  characteristics  of  hibernation,  including 
low  oxygen  consumption. 


5289 

Riedesel,  M.  L. , 
and  G.  E.  Folk 

SERUM  MAGNESIUM  CHANGES  IN  HIBERNATION. 
—  Nature  (London),  177  (4510):  668.  April  7, 

1956.  DLC  (Q1.N2,  v.  177) 

Serum  electrolyte  levels:  and!  specific  gravities 
were  investigated  in  bats  of  several  species  in  the 
hibernating  and  non -hibernating  conditions.  Hiber¬ 
nation  produced  no  significant  change  in  serum 
potassium,  a  decrease  in  serum  calcium  with:  in¬ 
consistent  increases  in  the  cell/plasma  ratio  and 
the  specific  gravity  of  serum,  and  a  50%  Increase 
in  serum  magnesium.  The  increase  in  serum 
magnesium  was  observed  after  1-2  hours  of  hiber¬ 
nation,  at  as  esophageal  temperature  of  13*  C. , 
but  not  at  17-20*  C.  Serum  magnesium  was  not 
reduced  when  body  temperature  was  raised  to  18* 
C. ,  but  was:  decreased!  one  hour  liter  arousal. 
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Zlmny,  M.  L. 

METABOLISM  OF  SOME  CARBOHYDRATE  AND 
PHOSPHATE  COMPOUNDS  DURING  HIBERNATION 
gii  THE  GROUND  SQUIRREL,  mm-  Jour.  Cellular 
and1  Compar.  Physiol.,  48i  (.3):  371-386.  Dec,;  1956. 

DLC  (QP1.W533,  V.  48) 

A  decline  in  body  temperature,  heart  rate,  re¬ 
spiratory  rate  and  body  weight  occurs  during  hi¬ 
bernation  in  the  ground  squirrel.  A  tendency  was 
observed,  biochemically  and  histochemlcally,  to¬ 
ward  decreased  glycogen  and  phosphate  levels  for 
liver  and  cardiac  and  skeletal  muscle.  However, 
40%  of  the  animals  stayed  in  the  normal  range. 
These  variations  may  be  relative  to  fluctuations 
in  oxygen  Intake  at  lowered  body  temperature.  The 
lactate  content  of  cardiac  and  skeletal  muscle  de¬ 
creased  signUlcantly  during  hibernation.  Consider¬ 
ing  the  relatively  anaerobic  state  which  exists  at 
the  time,  it  is  likely  that  glycolysis  occurs  at  a 
slower  rate,  thus  producing  lower  lactate  levels. 
Inorganic  phosphate  and  adenosine  polyphosphate 
both  decreased,  the  latter  significantly.  However, 
phosphoc  reatlne  increased!  significantly,.  (Author '# 
summary,  modified) 
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Zirm,  K.  L. 

[CONTRIBUTION  TO  THE  KNOWLEDGE  OF  NAT¬ 
URAL  HIBERNATION  AND  ITS  REGULATING  EN¬ 
ZYMES.  I]j  Eln  Beltrag  zur  Kenntnis  des  natdf- 
lichen  Wihterschlafes  laid  seines  regulierenden 
Wlrkstoffes.  I.  Zeltschrift  fttr  Naturforschung 
(Ttfbingen),  lib  (9-10):  530-534.  Sept.-Oct.  1958. 

In  German.  DLC  (Q3.  Z3W,  V.  lib) 

A  decline  of  2-3*  C.  was  produced  in  the  body 
temperature  of  mice  by  implantation  of  50  mg.  of 
brown  fat  from  hibernating  hedgehogs,  while  no 
effect  was  produced  by  fat  from  non-hibernating 
animals  in  winter  or  in  summer.  The  temperature 
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decline  In  mice  with  hibernating  fat  was  observed' 
for  four  months,  and  Was  increased  with  increases 
in  the  amount  of  transplanted  fat.  Growing  mice 
treated1  With  hibernating  fat  showed  a  marked  in¬ 
crease  in  body  size;;  mature  mice  showed  an  in¬ 
crease  in  Weight.  Hibernating  hedgehogs  exhibited 
a  low  blood  sugar,  increased  serum  lipid  content, 
low  serum  iodine,  decreased'  lipid  content  of  or¬ 
gans,  a  high  lipid  content  of  subcutaneous  and  in- 
traabdominal  fat,  and  a  low  lipid  concentration  of 
brown  fat.  It  is  concluded  that  the  brown  fat  of 
hedgehogs  is  an  organ  which  produces  (or  contains) 
enzymes  controlling  hibernation. 


5292 

Zlrm,  K.  L. 

[CONTRIBUTION  TO  THE  KNOWLEDGE  qf 
URAL  HIBERNATION  AND  ITS  REGULATING 
ENZYMES.  H]  Ein  Beitrag  zur  Kenntnis  des 
natiirlichen  Winterschlafes  und  seines  regulie- 
renden  Wlrkstoffes.  □.  —  Zeitschrlft  fflr  Natur- 
forschung  (TUblngen),  11b  (9-10):  535-538.  Sept.  - 
Oct.  1956.  In  German.  DLC  (Q3.  Z39,  v.  lib) 

Intrap eritoneal  injection  of  a  green-yellow  -col  ¬ 
ored  substance  extracted  with  adidHled  alcohol 
from  the  brown  fat  of  hibernating  hedgehogs  was 
observed  to  produce  marked  decreases  in  the  body 
temperature  of  mice.  The  magnitude  of  tempera¬ 
ture  decline  was  dependent  on  the  amount  of 
material  injected.  Injection  of  the  substance  in 
fats  caused1  a  significant  fail  of  blood  pressure. 

A  substance  extracted  in  a  similar  manner  from 
the  brown  fat  of  nonhl  be  mating  hedgehogs  or  from 
the  liver,  'lung!;,  spleen,  or  kidney  of  hibernating 
'hedgehogs  had  no  effect  on  'body  temperature  or 
blood  pressure.  It  is  concluded  that  the  substance 
represents  aft  enzyme  produced'  to  the  brown  fat 
Of  hedgehogs  for  the  regulation  of  hibernation. 


«•  Biological  Orientation  and 

iNiaiyigattgini 

5293 

Kramer,  G., 

J.  G.  Pratt,  and  EL  von  St.  Paul 
DIRECTIONAL  DIFFERENCES  i0ili  PIGEON  HOMING. 

Science  (Washington),  1!23'  f(3®9i'i)B  329-330.  Feb. 
24 ,  1956.  DLC  (Q1.S35.,  v.  123) 


Pigeon  releases  were  made  simultaneously  from 
four  points  north,  east,  south,  and'  west  of  two 
different  lofts  at  distances  of  1C  to  60  miles. 
Homing  records  for  558  of  the  short- distance 
flights  and'  for  111  of  the  53-60  mile  flights  showed 
that  birds  displaced  to  the  south  yielded  a  rela¬ 
tively  larger  number  of  returns  and  a  very  low 
number  of  losses,  while  birds  displaced  to  the 
north  made  the  smallest  number  of  quick  returns 
and  had  the  greatest  number  of  losses.  The  north- 
south  contrast  In  homing  was  apparently  not  erased 
by  practice  (two  flights  from  each  point).  The  find¬ 
ing  of  directional  differences  In  short -distance  re¬ 
leases  Indicates  'that  orientation  Is  not  iprimari'lv 
based  on  'landmarks  of  on  random  searching. 


I.  Extraterrestrial  Environments  a:nd 
Life  Forms 

52:94' 

Faust,  H. 

[the  ATMOSPHERES  OF  EARTH  AN.  lARSjj 
Lrd-  und  Marsatmosphitre.  NatUrwiwSenschaft- 
Bche  Rundschau  (Stuttgart),  9'  (4)e  158-159.  April 
1956.  In  German.  DLC  (Q3.N823,  v.  9) 

Corollaries  are  drawn  between  the  nature  of  the 
atmospheres  of  Earth  and  Mars  oft'  the  basis  of 
common  features  of  the  behavior  of  planets.  The 
atmosphere  of  Mars  has  high-  and  low-pressure 
areas  which  move  from  west  to  east,  similar  to 
toe  atmosphere  on  earth.  Seasonal1  cycle!;,  which 
depend  ofii  the  axis  of  rotation,  the  rate  of  revolu¬ 
tion,  and  the  thickness  and'  composition  of  the 
atmosphere,  are  also  comparable  to  those  on 
earth,  but  about  twice  as  long  and  more  intense. 
The  similarity  of  the  layers  of  the  atmospheres 
of  earth'  and'  Mars  is  likewise  discussed'. 


|2:9:5 

'Gifford,  F. 

f'H’I  SURF  ACE  -  f'E'M'P'ERAf UR'I-  CLIMATE  QF 
MARS:.  AStrophys.  Jour.  ,  123'  (i')r.  i'54'-,l"6®. 

Jan.  1956.  DLC  (QB1.A9,  v.  123) 

The  radiometric  measurements  of  Martian  sur¬ 
face  'temperatures  obtained  by  Lampland  between 
1926  and  1941  were  analyzed  by  the  "method  of 
water- cell  transmissions".  The  data  indicate  an 
extreme  dtuf nal1  'temperature  variation  of  50?  C. , 
with  midday  temperatures  above  0°  C.  in  tropical 
latitudes.  Poor  atmospheric  Insulation  is  suggested 
by  toe  1  1/2  'hour  lag  of  maximum  diurnal  temper¬ 
ature  behind  the  Martian  local1  noon.  The  average 
date  of  the  summer  temper ature  curve  'tag!'  60 
days  behind  the  southern-hemisphere  summer 
s-j'stice,  and'  'that  Of  the  fU|  curve  about  20 
I  -him,  the  autumnal'  equinox, 
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■Hoppe,  3. 

i  MARS  OPPOSITION  AND  MARS  CUM  ATE  ] 

Marsopposltion  und  Marskllma.  - Urania 

(.•Leipzig),  19  (l'O )•  374-377.  Oct.  1 956'.  In  German. 

DLC  (-Q3.U4.,  v.  19) 

Astronomical  research  on  conditions  on  the 
planet  Mars  Is  summarized.  The  essential  differ¬ 
ence  'between  Earth  and  Mars  lies  In  the  lower 
density  of  Martian  atmosphere  and  the  scarce 
supply  of  water  and  oxygen.  Thermal  conditions 
are  presumably  similar  to  Earth. 

5297 
iK.opaill, 

OUR  NE'IG HHOIH  MAILS .  -----  New  Scientist  ( Lon  - 
don),  mo'.  1:  41  -43.  Nov.  22,  119:56. 

DLC  (Ql.  N52,  no.  1')- 

A1  though  niitrogen  appears  if-o.  he  the  principal 
constituent  of  the  Martian  atmosphere,  the  ran'lly 
gas  whose  presence  has  been  established  by  its 
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power  to  absorb  Infra-red  Is  carbon  dioxide.  Evi¬ 
dence  for  oxygen  and1  water  vapor  IS  so  far  ab¬ 
sent.  Measurements  Indicate  that  the  over -all 
Martian  temperature  IS  30-40°  C.  cooler  than  that 
of  the  earth.  White,  blue,  or  yellow  clouds  hover 
near  the  surface  of  the  planet.  Three-quarters  of 
the  surface  Itself  consists  of  reddish  or  yellow 
expanses,  probably  exposed  solid  rocks  but  mostly 
covered1  With  dust  or  sand1  (so-called  monotonous 
deserts').  The  remaining  quarter,  consists  of  “dark 
spots" ,  faint  and  i'll -defined  during  winter  but  turn¬ 
ing  dark  with  the  advent  of  spring.  The  probable 
exlstance  of  vegetation  is  also  discussed. 


5298 

Moore,  P. 

GUIDE  TO  MARS.  — -  J 24  p.  London:  Frederick 
Muller  Ltd.  ,  1956.  DEC  (QB641.M75) 

Prominent  theories  and  observations  of  the 
movements,  polar  caps,  deserts,  atmosphere,  sur¬ 
face  conditions,  canals,  and  satellites  of  Mars  are 
reviewed.  From  a  brief  discussion-  of  the  possi¬ 
bility  of  life  on  Mars,  it  is  concluded  that  there 
is  no  conclusive  evidence  against  the  existence 
of  low  forms  of  vegetation,  and  considerable  evi¬ 
dence  to  support  the  presence  of  life. 


5299 

Moore,  P. 

THE  PLANET  VENUS.  —=  l'3i2'  p.  London:  Faber  a-ndi 
Faber,  1956.  DLC  (QB621.M8) 

The  physical  characteristics  of  Venus  derived 
from  telescopic,  photographic,  and  spectroscopic 
data  are  described,  Including  the  orbit,  velocity, 
atmosphere,  period  of  rotation,  and  surface  of  the 
planet.  It  is  concluded  that,  although  reasonable 
temperature  and  atmospheric  conditions  probably 
are  present  on  Venus,  spectroscopic  observations 
showing  a  lack  of  atmospheric  molecular  oxygen 
indicate  an  absence  of  life.  The  possibility  is  sug¬ 
gested  that  Venus  may  be  in  a  Cambrian-equiva¬ 
lent  stage  in  which  primitive  organisms  capable 
of  development  into  more  advanced  forms  of  life 
are  present  In  oceans  covering  the  surface  of  the 
planet.  l((l<55-  references) 


5300 

Oplk,  E.  J. 

THE  SURFACE  CONDITIONS  ON  VENUS.  — 
lifltsh  Astronom.  Jour!  (Armagh'):,  4  '(l?)1:  37-4'?,  dune 
11956.  DEC  (QMjI753i,  v.  4) 

Evidence  is  presented  which  denies  the  watery 
nature  of  the  Venusian  clouds  and  the  presence  Of 
noticeable  amounts  of  water  on-  Venus.  It  Is  pos¬ 
tulated  that  the  clouds  of  Venus  consist  Of  dust 
ground  off  the  rocky  surface  of  the  planet.  The 
color  of  the  clouds  is  yellow,  with  a  very  low  re¬ 
flecting  power  In-  the  violet,  and  gradually  increas¬ 
ing  to  -near  unity  In-  the  fedl  The  air  mass  above 
the  Venusian  clouds  is  estimated  at  1'5‘J  of 
the  terrestrial  at  ground  level,  with  at  least  40*4, 
andi  perhaps  nearly  1(00*1,  of  the  atmosphere  con- 
si-sting  -of-  ca-rtxjn  dioxide.  From  radiometric  ob¬ 
servations  of  hoc-tur  nali  cooling  ,  and-  from  the  pre  s  - 
ence  of  the  banded  pattern  which  Is-  indicative  Of 


the  Coriolis  force  in  atmospheric  circulation,  esti¬ 
mate  Of  about  I01  days  Is  made  for  -the  period  of 
rotation  of  Venus,  and  of  a  value  nearly  equal  to 
the  terrestrial1  for  the  mass  of  the  atmosphere 
above  gfouhdi  level.  A  gray -body  temperature  of 
44°  C.  for  the  surface  of  the  Venusian  clouds  Is 
postulated  to  reconcile  three  independent  observa¬ 
tions:  the  radiometrica-lly  determined  bolometric 

albedo;  (!?)-  the  spcctrophotometrically  determined 
ratio  of  bolometric  (to-  Visual  albedoi;  and  -((3))>  the 
photometrically  determined1  spherical  visual  albedo 
of  Venus.  It  is  suggested  that  Kill  per 's  hypothesis 
of  a  scattering  atmosphere  overlying  a  layer  of 
constant  reflectivity  but  of  varying  height  gives 
an  excellent  explanation  of  the  Venusian  bands. 
(Quoted  In-  part). 


5301 

Proell,  W. 

CHEMISTRY  IN  SPACE  FLIGHT.  0.  THE  DISTRI¬ 
BUTION  OF  PLANETARY  GASES.  Jour.  Space 
night,  8-  (10):  1-5.  Dec.  1956. 

DLC  (TL7-80.C413,  v.  8) 

The  marked  differences  in  the  nature  of  the 
atmospheres  and  the  chemical  composition  of  dif¬ 
ferent  planets  and  their  satellites  a-re  discussed. 

A  theoretical  model  was  evolved  consisting  of 
successive  "black  balls"  at  various  temperatures 
poised  above  a  hot  sun,  from  which  sublimes 
slowly  a  mixture  of  gases.  It  predicts  in  the  solar 
system  a  series  of  belts:  the  fumarole  belt  (Mer¬ 
cury),  the  water  belt  (Earth),  the  ice-ammonia 
'belt  (Planet  X,  Jupiter)  and  -the  hydrogen  belt 
(Uranus).  Certain  speculations  are  advanced  In  re¬ 
gard  to  the  atmospheric  composition  of  Mars, 
Neptune,  and  Venus. 


5302 

Randolph,  J-.  R. 

ARE  PLANETS  HABITABLE  ?  —  Ordnance,  40 
(214):  608-610.  Jan.  -  Feb.  1'956. 

DLC  (UF1.067,  v.  40) 

Although  spectroscopic  observations  of  Mars  and 
Venus  have  indicated  an  absence  of  atmospheric 
oxygen,  it  is  nevertheless  possible  that  oxygen  is 
actually  present  on-  these  planets.  It  Is-  suggested 
that  the  dark- line  spectrum  produced  by  oxygen 
may  be  balanced  on  Mars  and  Venus  by  a  bright- 
line  spectrum  produced  by  absorption  and  re  radia¬ 
tion  of  light.  The  cooler  surface  Of  Mars  may  ex¬ 
plain  the  absorption  of  infrarer  light  iby  the  blue- 
green  areas,  which  is  similar  to  that  of  shady 
earth  plants. 


Sho'lto  Douglas,  J.WjE.iH. 

FARMING  ON  THE  MOON. - Jour.  Brit.  Inter¬ 

planetary  Soc.  (London),  15  (1):  17-28.  Jan.  -  Feb. 
1956.  DLC  (TL790.A1B7,  v.  15) 

Comparison  of  the  climatic  conditions  of  the 
moon  with  the  requirements  for  the  -growth  of 
green  plants,  -fungi,  and  algae  on  earth  indicates 
the  necessity  for  large-scale  hydroponic s  to  pro¬ 
vide  food'  for  -human  colonies.  (Farming  woulldi 
(he  ConduCiedl  within  a-  c  losed  sy-ste-m  -prov-illedi  with 
light-,  (heal,,  andi  at  mospherle  control.  It  Is  Rug  - 
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gested  that  the  water,  nutrients,  air,  and'  aggre¬ 
gate  necessary  lor  farming  could  be  obtained  oh 
the  moon. 


5304 

Slater,  A.  E. 

THE  COLOURS  OF  MARTIAN  "VEGETATION".  — 
Spaceflight  (London),  $  (1):  35-39.  Oct.  1958.  DLC 

Theories  attempting  to  explain  the  color  changes 
on  the  surface  of  Mars  are  reviewed.  Evidence  in 
support  of  the  theory  of  the  vegetal  origin  of  the 
color  changes  Includes  their  spectral  similarity 
io  the  color  changes  of  green- leaved  plants  and' 
lichens  on  earth,  the  absence  of  infra-red  reflec¬ 
tion  both  from  the  Martian  dark  areas  and  from 
fir  trees,  and  the  theoretical  ability  of  vegetation 
(particularly  lichens)  to  withstand  the  rigorous 


climate  of  Mars.  The  apparent  absence  of  oxygen 
in  the  atmosphere  of  Mars,  and1  *he  unlikelihood 
of  an  independent  parallel  development  of  the  com¬ 
plex  chlorophyll  molecule  contraindicate  the  pres¬ 
ence  on  Mars  of  life  similar  to  that  on  earth. 
Theories  suggesting  the  geological  origin  of  Mar¬ 
tian  color  changes  attribute  the  changes  to  mois¬ 
ture  or  to  volcanic  eruptions. 


5305 

Strug  hold,  H. 

THE  ECOSPHERE  IN  Trig  SOLAR  PLANETARY 
SYSTEM  (HEU0-EC06PHERE).  -—  Proc.  Inter¬ 
national  Astronautics!  Congress,  Vllth  (Rome,  Sept. 
12-22,  1956),  p.  277-288.  Roma,  1956. 

DLC  (TL787.I44,  v.  7i> 

Essentially  the  same  as  Itegji  no.  5027,  vol.  IV. 


3,  GENERAL  PHYSIOLOGY 
[Environmental  Effects  ‘Under  6] 


General 

5306 

Webb,  W.  3. 

AN  EXPERIMENTAL  ANALYSIS  OF  ANTECE¬ 
DENTS  OF  SLEEP.  —  ©i,  S.  Naval  School  of  Aviation 
Medic  lne,  Pensacola,  Fla.  Research  Project  ho.  NM 
001  109  113,  Report  no.  1,  Feb.  7,  1956.  12  p. 

AD  96  376  UNCLASSIFIED 

Three  experiments  Were  conducted  on  rats  in  the 
study  of  the  relationship  between  the  sleep  response 
and  systematic  manipulation  of  past  sleep  experience 
in  a  given  environment,  time  of  sleep  deprivation, 
and  an  Irrelevant  hunger  drive.  Two  major  conclu¬ 
sions  were  drawn.  In  experimental  conditions  of 
these  experiments  the  major  determinants  of  sleep 
latency  were  witnin  subject-consistent  differences  in 
contrast  to  the  conditions  imposed  on  these  subjects. 
Further  observations  suggested  that  the  time  to  sleep- 
may  be  jointly  determined  by  the  development  of 
wakefulness  tendencies  as  well  as  sleep  tendencies. 
(Author's  abstract) 


b.  Cardiovascular  Physiology 


5307 

McDowall,  R.  J.  S. 

THE  CONTROL  OF  THE  CIRCULATION  OF  THE 

BLOOD.  -  New  edition.  xv*619  p.  'London:  W. 

'Dawson  andi  Sons.  1956  DLC  (QP101.M33) 

This  is  a  review,  with  diagrams,  of  the  phys¬ 
iology  of  the  toloodi  circulation  in  general,  and' 
specifically  oft'  its  control.  It  includes  a  bibliog¬ 
raphy  of  7000  references  (literature  up  to  1938) 
and  a  detailed  subject  Index.  Of  particular  interest 
are  the  Chapters  dealing  with  Che  general  phys¬ 
iological  effects  of  anoxemia  andi  high  altitude 


and  those  concerned!  with  the  effects  of  tempera¬ 
ture  changes,  sleep,  mental1  activity,  exercise, 
and  posture  Ob  the  circulation.  |[[fhe  stock  of  the 
first  edition,  published  In  1938,  was  destroyed  In 
the  great  fire  of  London  in  1940;  the  present  edi¬ 
tion  is  a  reprint  Of  the  earlier  One'.  | 


5308 

McDowall,  R.  J.  S. 

THE  CONTROL  OF  THE  CIRCULATION  OF  THE 
BLOOD.  Supplemental  volume,  vil+257  p. 
London:  W.  Dawson  and  Sons,  1956. 

DLC  (QP101.M33,  V.  2) 

This  is  a  supplemental  volume  compiled  by 
various  authors  bringing  up  to  date  the  original 
volume  destroyed  by  the  great  fire  of  London  on 
December  29,  1940.  Pertinent  articles  are  ab¬ 
stracted  separately  (see  Item  nos.  5944  an!  8098;). 


5309 

McGuire,  T.  F.  1968 

THE  NORMAL  HUMAN  EKG  AND  ITS  COMMON 
VARIATIONS  IN  EXPERIMENTAL  SITUATIONS. 

-  Wright  Alf  Development  Center.  Aero  Medical 

Lab. ,  Wright -Patterson  Air  Force  Base,  Ohio 
(Project  no.  8333).  WADC  Technical  Report  no. 

56- 309i,  June  1958.  v-69  p.  AD  106  751 

rn  121  528 

An  attempt  has  been  made  to  define  as  clearly 
as  possible,  within  the  limits  of  presently  accepted 
iknowledge,  the  boundaries  of  normal  In  electro¬ 
cardiography.  "Normal"  having  been  defined,  atten¬ 
tion  Is  turned  to  possible  changes  during  experimen¬ 
tal  procedures.  These  changes  include  the  following 
five  basic  modes  or  combinations  thereof:  positional 
effect,  chemical  effect,  circulatory  effect,  nervous 
system  effect,  and  temperature  effect.  Varying 
arrhythmias  and  conduction  defects  are  discussed, 
as  are  cardiac  chamber  dilatation,  cardiac  strain, 
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myocardial  hypoxia,  and!  various  EKG  artefacts.  (RISA).  The  results  and  accuracy  of  both  tests 

(Author '  s  abstract;)  are  submitted.  (Authors'  abstract)  (39  references) 


531110 

Nahas,  G.  G. , 

and  H.  L' Alleinand 

circulaton  in  dogs  after  respiratory 

ARREST  INDUCED  BY  CURARE. - Jour.  Applied 

Physiol. ,  8  (4)):  488-472.  Jan.  1956. 

DLC  (QP1.J72,  V..  8) 

Circulatory  variables  were  Investigated  in  dogs 
during  15 -minute  periods  of  "apneic  oxygenation", 
in  which  the  trachea  was  connected!  to  a  reser¬ 
voir  of  100%  Ogi,  and'  "apneic  hypoxia",  lly  which 
the  trachea  was  connected  to  room  air.  Respira¬ 
tory  arrest  was  induced  by  administration  of 
d-tubocurarlne.  Apnea  of  both  types  produced  a 
marked  fall  In  heart  rate  and  Increases  In  system¬ 
ic  and  pulmonary  blood  pressures.  The  increased 
blood  pressures  are  attributed  to  a  rise  in  cardiac 
output  with  little  change  In  calculated  peripheral 
resistance.  During  apneic  oxygenation  the  arterial 
blood  was  fully  saturated  with  oxygen,  while  in 
apneic  hypoxia  saturation  varied  from  25  to  75%. 
The  CC>2  content  of  the  blood!  and  alveolar  air  was 
Increased,  and  the  pH  of  arterial  blood  was  de¬ 
creased. 


5311 

Ward,  J.  E, 

THE  TRUE  NATURE  Of  THE  BOILING  Of  BODY 

FLUIDS  IN  SPACE.  -  Jour.  Aviation  Med.,  27 

429-439.  Oct.  1956.  DLC  (RCK)50.A36,  v.  27)) 

The  genera!  phenomenon  of  botithg  liquids  Is 
discussed  with  particular  emphasis  on  the  factors 
Influencing  the  vapor  pressure  of  fluids,  including 
the  effects  of  temperature,  volatile  and  nonvolatile 
solutes,  and  polymerized  and  colloidal  suspen¬ 
sions  as  encountered  in  the  body  fluids.  The  re¬ 
lationships  between  hydrostatic  and  tension  pres¬ 
sures,  gravity  free  state,  bubble  formation,  ana¬ 
tomic  Sites  and  the  ebullism  syndrome  are  dis¬ 
cussed.  Clinical  implications  derived  from  all  the 
theoretical  considerations  are  discussed  from  the 
viewpoint  of  the  space  flyer  and  the  space  flight 
surgeon.  The  term  "ebullism"  is  introduced  to 
describe  the  phenomenon  of  vaporization  of  body 
fluids  at  low  atmospheric  pressures  and!  at  body 
temperatures,  thereby  avoiding  the  use  of  the 
word!  "boiling"  itq  describe  a  Siedi'eai1  syndrome. 
(((From  the  author's  summary): 


5312 

Zipf,  R.  E. , 

J.  M.  Webber,  G.  R.  Grove,  and  T.  F.  McGuire 
BLOOD  VOLUME  AND  CARDIAC  OUTPUT  DETER¬ 
MINATIONS  USING  RADIOISOTOPES.  -  Miami 

Valley  Hospital.  Dept,  of  Research,  Dayton,  Ohio 
(Contract  AF  33(616)-2756);  issued  by  Wright  Air 
Development  Center.  Aero  Medical  Lab. ,  Wright- 
Patterson  Air  Force  Base,  Ohio  (Project  7460; 

Task  no.  71812).  Report  no.  56-  874.  Nov.  1956. 

vi  *29  ip.  A©  l  i  8  05  6  T'iR  il'2-l1  PR4 

This  report  includes  the  methodology  of  measur¬ 
ing  the  blood  volume  and  cardiac  output  witty 
intravenous  radio  iodinated  hufhan  serum  albumin 


5313 

Zuidema,  G.  D. , 
and  R.  Edelberg 

A  DEVICE  FOR  THE  INDIRECT  RECORDING  0>F 
BLOOD  PRESSURE.  IL  RESEARCH  USES.  ==■ 
Wright  Air  Development  Center.  Aero  Medical 
Lab. ,  Wright-Patterson  Air  Force  Base,  Ohio. 
WADC  Technical  Note  no.  55-427,  Dec.  1956. 
lv*3  p.  (Project  no.  7216,  Task  no.  71712). 

AD  110  576  UNCLASSIFIED 

Four  modifications  of  a  previously  reported  in¬ 
direct  blood  preswire  recorder  are  presented. 
These  consist  of  four  variations  in  (he  pulse - 
sensing  unit  and  Include:  a  strain  gauge  mounted 
over  the  brachial  artery;  a  one-piece  unit  consist¬ 
ing  of  a  fluid-filled  rubber  balloon  and  tubing 
connecting  it  to  a  pressure  transducer;  use  of  the 
Gauer  miniature  manometer;  or  application  of  a  Very 
simple  carbon  microphone.  Their  Use  in  the  high 
altitude  -  low  pressure  chambers,  the  human  ceh- 
trifuge,  and  psychophysliologlcal  test  situations  Is 
described.  (Authors'  abstract) 


c.  Respiratory  Physiology 

|[| 'E/fce't's  of  anoxia  under  Sid-;,  Respiratory 
metabolism  under  .ifi-rff 

5314 

A'iSawa,  Ji.  K.  , 

arid1  P,  D.  Bruns 

PUiLMGiNARY  LESIONS  Ini  EXPERIMENTAL  OXY¬ 
GEN  POISONING.  =  A.  M,  A„  Jour  Diseases  of 
GMlldrew,, '9iii(6!)i:  «4-420i,  June  1856.  DNLM 

Guinea  pigs  were  given  Intravenous  injections 
of  tracer  amounts  of  T?1 3 1 -tagged' t  -  globulin  andi 
albumin,  and  were  then  exposed  to  08%  oxygen 
at  760  mm.  of  mercury  until  they  died,  The  lungs 
were  examined  histologically  and  analyzed  for  total 
weight  and  water,  electrolyte,  andi  radioactivity 
content.  All  animals  placed  try  oxygen  showed 
pulmonary  lesions  characteristic  of  oxygen  potson- 
inr,  an  t  showed!  slgntficantliy  ihlgher  mean  Values 
'for  totnil  weight,  water  and!  s  odium  content,  andi 
for  concentration  andi  content  of  radioactivity.  The 
, potassium  content  Vais  unaltef edl.  The  results  sug  - 
gelt  tliat  the  Increase  fry  lung  weight  Is  due  to  a 
loe at1  accu mutation  of  watef,  godlumi,  and!  ipliasitna 
proteins.  The  basic  abnormal  physiological  process 
appears  to  be  a  localized  Increase  in  permeability 
of  the  capillary  membrane  to  nonoelllutaT  con¬ 
stituents  of  ifhe  vascular  compartment.  (Authors' 
summary,  modified!) 

5315 

Air  Material  Command 

SfUiDlES  §J  'BYPERVEiNTilLATjONi.  ©Mice  of 
the  Surgeon:,  'Headquarters  Air  Material  Command!, 
Wright- Patterson  Air  Force  Rase ,  Ohio.  informa¬ 
tion  Bulletin,  no.  63':  4'-6.  April  1 ,  1956.  DNI -M 

Results  of  hyperventilation  studies  to  date  reveal! 
that  (1)  hyperventilation  causes  a  decrease  of  psy- 
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r'homotwr  performance  in  close  correlation  withitho 
decrease  »i  alveolar  carbon  dioxide  tension;  ( 2) 
severe  tetany  usually  develops  if  about  3  liters  of 
carbon  dioxide  per  m?  body  surface  above  the 
metabollcally  produced  carbon  dioxide  are  ft  tioved 
iby  ventilation;  and'  (3-)  tetany  occurs  most  frequently 
during  ij,c;t  pilot  training.  An  adaptation'  to  frequent¬ 
ly  repeated  voluntary  hype r ventilation  was  found, 
psycho  motor  performance  Ibeing  feiss  affected  and 
symptoms  of  hypocapnia  markedly  reduced. 


5316 

A.strup,  P. 

A  SIMPLE  ELECTROMETRIC  TECHNIQUE  FOR 
THE  DETERMINATION  OF  CARBON  DIOXIDE  TEN¬ 
SION  IN  BLOOD  AND  PLASMA,  TOTAL  CONTENT 
©iF  CARBON  DIOXIDE  IN  PLASMA,  AND  BICAR¬ 
BONATE  CONTE  fTT  fit  SEP  ARATE©"  piLASMA  AT 
A  FIXED  CARBON  DIOXIDE  TENSION  (40  MM  HG):. 
—  Scandinavian  Jour.  Clinical  and'  Lab'.  Invest. 
(Oslo),  8  33-43.  1956. 

A  simple  electrometric  technique  is  described 
which  permits  the  determination  of  carbon  dioxide 
tension  in  plasma,  the  total  content  of  carbon  di¬ 
oxide  in  plasma,  and  the  bicarbonate  content  of 
"separated"  plasma  at  a  fixed  carbon  dioxide  ten¬ 
sion  of  40  mm.  Hg.  The  n.e'hod  is  based  exclu¬ 
sively  on  pH  measurements  and  phi  the  laws  gov* 
eriung  the  relation  'between  the  pH  and  carbon  di¬ 
oxide  tension  of  plasma.  Agreement  of  results 
was  found'  between  electrometric  andi  manometric 
methods.  Normal  values  are  tabulated  for  pHl,.  ear- 
bon  dioxide  tension,  and  bicarbonate  content  in 
"separated"  plasma  in  venous  blood.  (From  the 
author's  summary) 


5317 

Attlnger,  E.  O.  , 

R,  G.  Monroe,  and'M',  §,  Segal 
THE  MECHANICS  Of'  BREATHING  pN  DIFFERENT 

BODY  POSITIONS.  I.  IN  NORMAL  SUBJECTS. - 

Jour.  Cllfileal'  investigation,  35  (8i):  904-91 1.  Aug. 
195:6.  DLC  (Rli.J'67,  v.  3'5) 

Pulmonary  compliance  (volume  change  brought 
about  by  one  centimeter  of  water  pressure)  and 
mechanical  resistance  (resistance  to  air  Wow  and1 
tissue  deformation)  were  measured  In  eight  sub¬ 
jects  during  slow  and  rapid  breathing  In  the 
supine,  sitting  and'  prone  posl  ions.  'Compliance 
was  lowest  In  the  supine  and'  highest  In  the  slitting 
iposllttiio.nl  aindi  did'  not  change  with  change  In  respira¬ 
tory  rate.  'Mechanical  resistance  was  usually 
highest  In  tihe  supine  and1  lowest  In  the  sitting  .po¬ 
sition,  expiratory  resistance  being  somewhat  higher 
'than  Inspiratory  resistance  In  all1  positions  studiedi. 
Intrapleural  pressure  differences  were  usually 
somewhat  greater  than  tntraesophageal  pressures 
In  different  body  iposltlons.  The  significance  of 
'body  position  in  ipupmonafy  function  testing  1$  .con- 
sidered. 


S3il'8 

Atwell.  R.  J. . 

J.  F.  Tomas hefskl,  and  J.  M.  Ryan 
FACTORS  INFLUENCING  ALVEOLAR  -  ARTERIAL 
OXYGEN  PRESSURE  GRADIENT:  EFFECT  OiF 
VEf'TtiLA,TilO)N'  AND  ALVEOLAR  OXYGEN  TEN¬ 


SION.  Aimer.  Jour,  Physio*. ,  186  (3):  501  -50)4. 
Sept.  1956.  DLC  (QP1.A5,  v.  180) 

The  alveolar  -  arterial  oxygen  pressure  gradient 
was  determined  in  anesthetized  dogs  in  which  pul¬ 
monary  ventilation  and  alveolar  oxygen  tension 
were  independently  varied'.  The  results  suggest 
t  he  f  ollowing:  :(  l  )i  The  magnitude  of  the  a  l  veola  r - 
arterial  oxygen  pressure  gradient  correlate.-,  di¬ 
rectly  with  the  alveolar  oxygen  pressure.  ((2)'  In 
the  anesthetized  dog  venous  admixture  seems  to  'be 
constant  and  unrelated  to  the  changes  m  ventilation 
produced  by  po si tive -  ne ga live  pressure  breathing. 

((3i)'  Venous  admixture  iis-  'the  most  important  factor 
in  producing  'the  afyeolaf -arterial1  gradient  in  the 
dog,  (Authors'  abstract  quoted  in  ipaf# 

531'9 

Baldira ,  L, 

and  Cavalleri 

t  ELE  CTKOC ARDIOGRAPHIC  T-WAVE  MODIFICA¬ 
TION  DURING  HYPOTHERMIA  IN  THE  RAT  ] 

Su>  'Una  modlflc azlone  dell'onda  T  (all'ECG,)'  In  corso 
dll'  lpotermt.  nell  ratio.  Bollet-lno  della  Joe  i  eta 
•Itallana  dl  t>tgio;gia  sperlfnentaie  '((Napoli").',  32'  #>|4t 
229-231.  March  May  1956.  In  Italian.  DN'LM 

Rats  cooled  to  a  body  temperature  of  20°  C.  by 
tmmefsioh  in  water  at  10°  €  .  exhibited'  electro  - 
cardlographlc  f - wave  modifications.  As  the  time 
Of  hypothermia  Increased,  a  second'  elevation 
occurred'  which  followed  the  peak  of  the  T-wave. 
This  characteristic  remained  for  a  long  period'  of 
time  and  in  one  case  was  followed'  for  18  hours. 

It  was  particularly  evident  in  ©g,,  ©3  and'  V'F  ifcadls 
and  reversibly  when'  'the  anllmal'  returned  ito>  normal 
temperature.  The  hypothesis  is  presented'  that  a 
slight  ischemic  damage  of  the  posterior  cardiac 
wall'  pceurf  s  in  order  not  to  incapacitate  imyoclr- 
dial'  activity  for  such  a  long  period  of  time.  This 
'behavior  is  ipeculiar  to  the  rat  heart  and'  is  inot 
seen  in'  other  species'  ('dbg.,,  Cat’,  gpossumi)'  in  which 
the  T-wave  during  'hypothermia  exhibits'  a  differ- 
ent  picture. 

5320 

Bailee,  B. , 

and  J<±  P,  Lillehel 

EFFECT  0)F  HYP ERVENTILATION  ON  PERFORM¬ 
ANCE.  - Jour.  Applied  Physiol. ,  9  (3i):  371-374. 

Nov.  1956.  DLC  (QP1.J72,  v.  9) 

Experiments  were  conducted  to  investigate  the 
effect  of  hypocapnia  on  psyc'hOifiptpr  behavior.  Six 
healthy  subjects  were  tested  on  a  SAM  USAF 
Complex  Coordination  Apparatus  before,  during, 
and  after  a  30- minute  period  of  passively  induced 
hyperventilation.  Psychomotor  performance  was 
observed  to  deteriorate  to  851  of  pre-  and  post- 
hyperventilation  values  at  ah'  average  alveolar  COg 
tension  of  20-  25  mm.  Hg.  aind'  to  7'bq  at  14  mimi. 

Hg.  In  some  cases  an  apathetic  state  was  devel¬ 
oped  in  which  the  hyperventilating  subject  showed 
decreasing  responsiveness  to  external  stimuli, 
with  only  minor  impairment  of  performance  ex¬ 
ecuted  oh  command. 

5321' 

Birat-h,  S. , 

and  E.  W.  Swenson 

A  NOMOGRAPHIC  SOLUTION  FOR  LUNG  VOL¬ 
UME  DETERMINATIONS  'IN'  THE  CLOSE©  SYS- 
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TOM'  HELIUM  DILUTION  'METHOD,  —  Scandinavian 
Jour.  Cili'nlcail'  and  'Lab.  Invest.  '(i|©Bil'd)i,  '8''H')e  329- 
332.  1956.  DNLM 

A  labor-saving  nomographic  me; nod  is  described 
for  the  calculation  of  the  lungs'  functional  residual 
capacity  In  the  closed  system  helium'  dilution  tech¬ 
nique.  Because  such  a  method  depends  on  the 
characteristics  of  the  individual'  spirometer,  de¬ 
tailed  mathematical  derivations  and  directions  for 
construction  sure'  presented.  (Authors'  summary, 
modified) 


5322 

Blaalua,  W. , 

and  G,  Zlmmermann 

[THE  EFFECT  OF  THE  RESPIRATORY  FRE¬ 
QUENCY  AND  AMPLITUDE  OF  ARTIFICIAL  HY- 
PERVENTILATBN  ON  THE  BLOOD  PRESSURE 
OF  RABBITS]  Der  Elnfluss  von  Atemgrtssse  und 
Atemfrequenz  kiinsttlcher  Hyperventilation  auf  den 
Blutdruck  des  Kanlnchens.  — -  Pflugers  Archlv  fUf 
die  geaamte  Physlologle  (Berlin),  263  (:2):  283-292. 
1956,  In  German.  DLC  (QPI.A63,  V.  263) 

The  blood  pressure  of  artificially  ventilated 
anesthetized  rabbits  decreased^  with  independent 
increases  in  respiratory  volume  and  frequency. 

The  difference  between  systolic  and  diastolic  pres¬ 
sure  remained  constant  with  changes  in  respira¬ 
tory  volume,  but  was  decreased  with  increasing 
frequency  as  a  result  of  the  maintenance  of  dias¬ 
tolic  pressure.  Blood  pressure  was  gradually  In¬ 
creased  to  normal  during  apnea,  indicating  the 
dependence  of  the  decline  on  blood  constituent  as 
well  as  reiplratdry  factors. 
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Boucot,  N.  G. , 

G.  A.  Lumb,  R.  F.  Mahler,  and  S.  W.  Stanbury 
THE  EXTRARENAL  BUFFERING  OF  ACUTE  RE¬ 
SPIRATORY  ALKALOSIS  IN  MAN  [Abstract].  — 
Jour.  Physiol.  (London),  132  (3):  63  P.  June  28, 
1956.  D|j€  (QPi .  J75,  v,  132) 

Changes  In  plasma  composition  were  studied  in 
dogs  during  hyperventilation  for  periods  up  to  50 
minutes.  The  initial  fall  in  plasma  Carbon  dioxide 
produced  by  hyperventilation  had  no  effect  on  plasma 
lactate,  but  further  declines  were  associated  with 
an  equivalent  rise  in'  lactate,  ah'  increase  in'  plasma1 
pyruvate,  and  a  decrease  in  plasma  phosphate.  The 
plasma  level  of  potassium  increased  slightly  during 
the  first  minutes  of  hyperventilation  and  then  fell  to 
lower  levels.  The  observed  changes  in  plasma 
lactate,  pyruvate,  and  phosphate  are  attributed'  to 
the  glycolytic  response  to  hyperventilation. 


5324 

Biihlmann,  A., 

F,  Schaub,  G.  Hossll,  and  P.  Hdsll' 
[HEMODYNAMIC  INVESTIGATIONS  DURING  GEN¬ 
ERAL  AND  UNILATERAL  HYPOVENTILATION] 
Hamodyhaniiseihe  Untersuchungen  bel  alilgehrelner 
und  etnseltlger  Hypoventilation.  =  Helvetica 
medics  acta  (Basel),  23  i(4i'5)l:  545-552.  Nov.  1956. 
In  German.  DNLM 


Arterial  blood1  gases,  gas  exchange,  and'  hemo¬ 
dynamics  were  investigated  by  heart  catheteriza¬ 
tion  of  eight  curartzed  healthy  subjects  during 
normal  ventilation  and  hypoventilation .  During  the 
latter,  flow  resistance  of  pulmonary  circulation 
increased'  significantly  yt  a®  subijects,  >Ini  seven 
subjects  there  was  also  increase  of  flow  resist¬ 
ance  'Of  the  total'  circulation,  in  unllaterall1  hypo- 
ventilation  (bronchosplrometry),  circulation  for  ithgt 
side  was  reduced  significantly.  A  fall  of  the  alve¬ 
olar  ©2  tension'  afidi  a  rise  of  GOj  tension'  », 
creases  tone  of  the  pulmonary  arterioles. 

5325 

Cooper,  D.  Y., 

and  C.  J.  Lambertsen 

EFFECT  OF  CHANGES  IN  TIDAL  VOLUME  AND 
ALVEOLAR  pC02  ON  PHYSIOLOGICAL  DEAD 
SPACE  [Abstract],  —  Federation  Proceedings, 

15  i(|, ,  part  I);  39.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Dead  space  changes,  calculated  from  alveolar  or 
arterial  pC02,  were  determined  during  several 
levels  of  voluntary  hyperventilation,  exercise  hy¬ 
perventilation,  and  Increase  In  tidal  ventilation 
without  alteration  of  alveolar  pC02-  Increase  in 
tidal  volume  alone  (alv.  pC02  39  mm.  Hg.)  of  1 
liter  enlarged  dead  space  106  cc.  With  the  same 
tidal  volume  change  dead  space  Increases  were 
100  cc.  during  exercise  (art.  pC02  39  mm.  Hg.), 
258  cc.  during  002  breathing  (art.  pC02  51  mm. 
Hg.),  and  56  cc.  during  voluntary  hyperventilation 
(alv.  pCQ2  30  mm.  Hg.).  With  alveolar  pC02  con¬ 
stant,  dead  space  Increased  111!  ec./l'OO  c-e.  In¬ 
crease  in  Udal  volume.  Deducting  tidal  volume 
effect  from  dead  space  in  OO2  breathing  and  vol¬ 
untary  hyperventilation  Indicated  that,  at  constant 
tidal  volume,  hypercapnia  enlarged  dead  space 
about  30  cc./mm.  Hg.  while  hypocapnia  diminished 
dead  space  about  3  cc./mm.  Hg.  It  is  suggested 
that  a  pharmacodynamic  effect  of  altered  pC02  is 
normally  algebraically  additive  with  a  separate, 
mechanical  effect  upon  dead  space  of  altered  tidal 
volume.  (From  the  authors'  abstract) 
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De  mange,  J.  M. 

[CONTRIBUTION  TO  THE  STUDY  OK  HYPKROXIA: 
ROLE  OF  HISTAMINE  IN  THE  PRODUCTION  OF 
PULMONARY  LESIONS  DUE  TO  HYPEROXIA] 
Contribution  i  1'^tude  de  1  'hyperoxte:  role  de 
1  'histamine  dans  la  production  des  fusions  pu’l  - 
monalres  dues  i  1'hyperoxle.  '(Thesis  *  Faculty 
de  m/decine  de  Nancy. )  85  p.  Bar -lie -Due;  Du 
'Barro!®,  1956.  In  French. 

DiN'LM'  ( VV6P  3,  'Pamphlet  vo'lL  6354')' 

It  has  been  established  by  previous  workers  that 
oxygen  Inhalation  causes  pulmonary  lesions  In  ani¬ 
mals  manifested  by  vaaocongestlon,  microbe mor- 
rhage,  edema,  and:  morphological1  cellular  changes. 
This  combination  of  lesions  is  eaill'ed  "pneumonia 
caused  by  oxygen"  and  appears  rapidly  In  the 
guinea  pig,  becoming  complete  In  about  six  hours. 
The  mechanism  whereby  these  lesions  appear  Is 
not  known.  On  the  basts  of  known  neuroendocrine 
reactions,  the  role  of  local  histamine  Intervention 
IS  Su'gpecledL  From'  the  experiments  reported'  In 
this  paper  It  was  found  that  the  histamine  level  In 
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guinea  pig  lung  tissue  Increases  alter  six  hours 
In  pure  oxygen,  along  with  ah  Increase  In  the 
blood  histamine  content.  It  appears  that  the  In 
crease  In  pulmonary  histamine  content  plays  a  role 
In  the  pathogenesis  of  pulmonary  lesions.  In  addi¬ 
tion,  the  physiopatho logical  effects  of  exposure  to 
hyperoxlc  atmospheres  are  reviewed.  (70  refer  - 
ences) 
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Ellis,  J.  P., 

J.  G.  Wells,  and  B.  Balke 
ACID- BASE  ALTERATIONS  DURING  HYPERVEN¬ 
TILATION  [Abstract].  -  Federation  Proceedings, 

15  '((*,  part  I):  57.  March  1956. 

DLC  (QH301.F37,  V.  ISi) 

Experimentation  on  untrained  Individual's  revealed 
that  a  4-fold  Increase  of  ventilation  could  be  en¬ 
dured  for  30  minutes,  causing  a  50%  reduction  in 
performance.  The  blood  pH  inc  r  eased  from  7.41 
to  7.57.  Reductions  Of  15,  13  andi  7%  were  found 
for  plasma  bicarbonate,  plasma  buffer  capacity 
and  the  alltali  reserve,  respectively.  After  3'  weeks 
of  dal'ly  hyperventilation  training,  improvement  of 
endurance  and  performance  was  obvious.  Similar 
changes  In  blood  were  found  for  the  first  30  min¬ 
utes  as  described  above.  Continuation  of  the  hyper¬ 
ventilation  test  for  the  additional  30  minutes,  how¬ 
ever,  caused  the  pH  to  rise  to  7.66,  andi  reduc¬ 
tions  of  25,  15  and  10%  of  plasma  bicarbonate, 
buffer  capacity  and  alkali  reserve,  respectively. 
Eight  Weeis  of  physical  training  did  not  alter  the 
latter  pattern  of  results.  Although  absolute  lac¬ 
tate,  bicarbonate  and  buffer  values  were  reduced 
after  acclimatization  to  14,160  feet,  relative 
changes  during  hyperventilation  tests  were  essen¬ 
tially  reproduced.  Tests  made  2  and  8  weeks  after 
descent  from  altitude  Indicated  a  gradual  return  of 
preacclimatlzation  values.  In  all  hype r ventilation 
tests,  blood  lactate  dropped  slightly  during  the 
Initial  15  minutes  of  hyperventilation,  but  returned 
toy  or  exceeded,  the  resting  value  within  60  min¬ 
utes.  Blood  pyruvate  Increased  throughout  the  test. 
(From  toe  authors'  abstract) 
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Elwell,  L.  H., 

and  Ji.  W.  'Bean 

SOMATIC  REFLEXES  AND  BLOOD  OXYGENATION 
UNDER  POSITIVE  INTRA PULMONIC  PRESSURE. 

—  Jour.  Applied  Physiol.,  9  (31)5  337-342.  Nov. 

1956.  DLC  (QP1.  J72,  v.  9) 

Abrupt  or  gradual  application  of  positive  intra  - 
pulmonic  pressure  (20  cm.  HjO)  In  young  men 
caused  an  augmentation  Of  the  patellar  reflex,  an 
Increased  respiratory  minute -volume,  and  a  shift 
from-  abdominal  to  thoracic  breathing.  During  con¬ 
trolled  ventilation  and  frequently  In  free  breathing, 
continuous  oximeter  readings  from  the  ear  showed 
a  predominant  decrease,  after  a  transient  Initial  In¬ 
crease,  in  Os  saturation  of  the  blood  In  toe  tissues. 
Further  studies  showed  that  In  dogs  under  constant 
ventilation,  positive  Intrapul  monte  pressure  de¬ 
creased  oxygenation  of  the  blood  In  toe  lungs.  It  Is 
concluded  that  the  augmentation  of  the  knee  -  jerk  In¬ 
duced  by  positive  totfapulimofilc  ipFesfure  l's  due 
chiefly  to  the  resultant  diminished  blood  flow  and 
decreased  oxygenation  of  the  blood  In  the  lungs,  and 
that  the  attendant  hypoxia  and  Increase  to  acid  me¬ 


tabolites  may  potentiate  the  reflex  through  an  anti¬ 
cholinesterase  action  on  the  neuromyal  Junction  and 
ipossl'bl'e  on  the  central  nervous  structures.  The  the 
creased  respiration  Induced  by  positive  lntrapulmon- 
l'c  pressure  IS  considered  to  be  a  counterpart  of  the 
augmentation  of  the  patellar  reflex.  (Authors’  ab* 
struct,  modified). 
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'Ernsting,  J. 

THE  EFFECT  OF  RAISED  INTRA- PULMONARY 
PRESSURE  UPON  THE  DISTENSTOILITY  OF  THE 
CAPACITY  VESSELS  OF  THE  UPPER  LIMB.  — 

R.  A.  F.  Inst,  of  Aviation  Medicine  (Gt.  Brit. ), 
Farnborough;  issued  by  Flying  Personnel  Research 
Committee  (Gt.  Brit. )].  Report  no.  FPRC  982,  Nov. 
1956.  12  p.  AD  120  856  UNCLASSIFIED 

Positive  pressure  breathing  induces  reflex  con¬ 
striction  of  the  superficial  forearm  veto  of  man. 
This  constriction  is  absent  If  trunk  counterpressure 
is  applied  during  pressure  breathing.  It  is  un¬ 
affected  by  occlusion  of  the  circulation  through  the 
upper  l'imbi  At  any  given  peripheral  venous  pres¬ 
sure  the  distension  of  the  hand  vessels  produced 
by  simple  positive  pressure  breathing  amounts  to 
about  75%  of  the  distension  caused  by  local  con¬ 
gestion.  This  reduction  in  the  distensibllity  of  the 
hand  vessels  during  pressure  breathing  is  abol¬ 
ished  by  trunk  cour.terpressure  and  by  a  block  of 
the  nerves  supplying  the  hand.  The  venoconstrlc- 
tion  of  positive  pressure  breathing  Is  reflex  In 
nature  and  is  probably  induced  by  the  lung  dis¬ 
tension  which  occurs  during  this  manoeuvre. 
(Author’s  summary) 
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Errebo-  Knudsen,  E.  6. 

HYPERVENTILATION.  =  Meddelanden  fr«n  Flyg- 
och  Navalmedlclnaka  NSmnden  (Stockholm),  5  (4): 
89-91.  1'95:6.  to  Swedish,  with'  English  summary  (pi 
91).  '  DNLM 

A  survey  Is  given  on  toe  physiology  and  clinic 
of  hyperventilation.  The  importance  of  hyperventi¬ 
lation  In  aviation  medicine  is  discussed,  especially 
for  toe  beginning  phases  of  flight  training,  andi  for 
pressure  breathing.  The  question  is  raised  as  to 
what  type  of  practical,  verbal,  and  written  instruc¬ 
tions  should  be  given  to  the  flight  personnel. 
(Author's  summary) 
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•Fabre,  H. , 

R.  Fabre,  and'  Y.  Linquette 
[ELECTROCARDIOGRAPHIC  CHANGES  FOLLOW¬ 
ING  VOLUNTARY  APNEA  WITH  OR  WITHOUT 
EFFORT]  Modifications  elect  roc  ardlograp tuques 
c onset  Jtives  a  l'apnee  volontatre  avec  ou  sans 
effort.  —  Journal  de  physiologic  (Paris),  48  (3): 
526-529.  May -June  1-956.  In  French.  DNLM 

Different  types  of  voluntary  apnea,  with  or  with¬ 
out  effort,  produced  electrocardiographic  changes 
in  the  QRS  complex  which  were  related  to  changes 
in'  heart  position  loll  owing  immobilization  of  toe 
diaphragm  and  forced  inspiration  or  expiration. 
Modifications  characteristic  pf  apnea'  with  effort 
were  essentially  characterized  by  an  exaggeration 
of  toe  P  wave  andi  a  decrease  or  dlphaslsm  of  the 
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T  wave.  Apnea  without  effort  showed  similar 
electrocardiographic  manifestations. 
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Filocrrmo,  G. , 

V.  Penneltl,  G.  Angrlsanl,  and  D.  Daglanti 
[CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE 
CHANGES  INDUCED  BY  VOLUNTARY  APNEA  ON 
THE  PULMONARY  ARTERY  PRESSURE  AND  ON 
THE  ARTERIAL  OXYGEN  SATURATION]  Contri¬ 
bute  alia  cphosc-enza  delle  module  a  zip  fd  Indotte 
dall'apnea  volontarla  suIta  presslone  arterlosa 
poimonare  e  sujla  saturaitehe  arterlosa  ini  O2.  -  - 

Bolletlno  della  Socle ti  ltaltana  dt  blolpgia  sperl- 
mentale  (Napoli),  32  (9)i-  j#4,-'l»076l  Se,pt.  1956.  In 
Italian.  DNLM 

Voluntary  apnea  was  practiced  by  subjects  after 
breathing  environmental  air.  The  dUfation<  of  apnea 
varied  from  24  seconds  to  1  minute  and-  15  sec¬ 
onds.  Pulmonary  artery  pressure  exhibited'  a  pro¬ 
gressive  Increase  in  both  systolic  and  diastolic 
values.  No  significant  changes  were  observed  In 
cardiac  frequency.  The  progressive  fall  In  pulmo¬ 
nary  artery  0x1  ;en  saturation  and  the  progressive 
Increase  of  pulmonary  pressure  indicate  a  possible 
relation  between  the  type  of  hypoxemia  and  the  pul¬ 
monary  changes.  In  order  to  clarify  this  relation 
ship,  apnea  was  repeated  by  the  ll'ffie  subjects  af¬ 
ter  breathing  100%  pure  oxygen.  The  duration  of 
apnea  varied  from  45  Seconds  to1  !  minute  and  20' 
seconds.  The  oxygen  saturation  curve  did  not  ex¬ 
hibit  any  change  during  the  apnelc  period  but  pul¬ 
monary  artery  pressure  again  Showed  a  gradual 
Increase.  It  Is  concluded  that  hypoxemia  tnduced  by 
apnea  is  not  responsible  for  the  pressure  changes. 
Mention  Is  made  of  the  role  of  respiratory  re¬ 
flexes  in  the  regulation  of  the  pulmonary  elreula  - 
tlon. 
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Gaasbeek,  W.  M.  van 

POSTTIVE  PRESSURE  BREATHING.  -  Nederland* 

mllitalr  geneeskundlg  tljdschrlft  (’s  Gravenhage), 

9  (4!)i  April  1956,  In  Dutch. 

DLC  (RC971.N4,  v.  9!)' 

The  chief  drawback  of  continuous  positive -pres¬ 
sure  breathing  in  regard  to  respiration  is  the  fa¬ 
tigue  of  the  Inspiratory  muscles;  while  that  of  in¬ 
termittent  positive -pressure  breathing  is  the  en  - 
suing  hyperventilation.  In  regard  to  circulation  the 
reduction  of  cardiac  output  becomes  the  limiting 
factor  for  both  types  of  positive  pressure  breath¬ 
ing.  The  rise  in  the  arterial  oxygen  partial  pres¬ 
sure  together  with  the  fall  in  GQ§  partial  pressure 
limits  any  gains  in  altitude  tolerance.  Additional 
means  to  raise  altitude  tolerance  Include  adminis¬ 
tration  of  NH4CI  and  counterpressure  applied  to 
the  extremities.  However,  in  practice  positive- 
pressure  breathing  is  employed  chiefly  as  ah' 
emergency  measure  in  pressuflMUbh'  failure. 
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Gerschman,  R., 

D.  L.  Gilbert,  S.  W.  Nye,  and  W.  O.  Fenn 
THE  EFFECTS  OF  COBALTOUS  ION,  GLUT  A  - 
THIONE,  AND  THIOUREA  ON  THE  SURVIVAL 
TIMES  OF  MICE  SUBMITTED  TO  HIGH  OXYGEN 
TENSIONS.  - —  Unlv.  of  Rochester  Sclhooli  of  Med¬ 


icine  and'  Dentistry,  N.  Y.  i  issued  )by  School  Of 
Aviation  Medicine,  Randolph  Ail'r  Force  Base,  Tex. 
(Project  no.  21-1201  -0013).  Report  no.  56-43,  June 
1956.  8  p.  AD  126  663  PI)  126  045 

When  cobalt,  glutathione,  and'  thiourea  were  fed 
to  mice  submitted  to  1  atmosphere  of  100%  oxy¬ 
gen  it  was  found  that  only  cobalt  prolonged  sur¬ 
vival  time  by  17.7  hours  over  that  of  the  control 
animals.  Thiourea  and  glutathione  exhibited  a 
protective  effect  only  at  pressures  above  1  or  l.!5 
atmospheres. 

5335 

Goren,  S.  B. , 

and  A.  C.  Krause 

THE  EFFECTS  OF  HYPOXIA  AND  HYPEROXIA 
UPON  THE  OXYGEN  TENSION  IN  TH'E  VITREOUS 
HUMOR  OF  THE  CAT  [Abstract].  —  Amer.  Jour. 
Ophthrl'mol. ,  41  (6):  1067-1088.  June  1956.  DNLM 

The  oxygen  tension  of  the  vitreous  humor  of 
cats  Was  measured  by  the  polarograph  method  under 
conditions  of  hypoxia  and  hyperoxla.  Moderate  by. 
poxla  (114  mm.  Hg  #jl)  decreased  the  oxygen  ten¬ 
sion  In  the  vitreous  humor  from  53  mm.  Kg  to 
28  mm.  Hg.  Increasing  degrees  of  hyperoxla  caused 
an  exponential  Increase  In  the  oxygen  tension  of 
the  vitreous  humor  to  a  maximum  Of  175  mm.  Hg 
at  an  Inspired  oxygen  level  (609  mm.  Hg)  well 
above  that  required  for  full  blood  hemoglobin  satu¬ 
ration.  Since  the  Increased  oxygen  In  solution  in 
the  blood  plasma  at  high  oxygen  tensions  Was  not 
sufficient  to  explain  the  difference  in  the  oxygen 
tension  of  the  vitreous  humor  at  moderate  and 
severe  levels  of  hyperoxla,  it  Is  suggested  that  a 
greater  quantity  of  oxygen  diffuses  Into  the  vitreous 
humor  as  hyperoxla  increases.  The  oxygen  tension 
of  the  vitreous  humor  decreased  exponentially, 
along  with  the  blood  hemoglobin  saturation,  after 
removal  from  hyperoxie  to  normal  breathing  con¬ 
ditions 


5336 

Heath,  C., 

and  E.  B.  Brown 

POST- HYPE  RCAPN1C  HEMODYNAMIC  CHANGES 
IN  DOGS1.  — —  Unlv.  of  Minnesota,  Minneapolis; 
if  fued  by  School  of  Aviation  Medicine,  Randolph 
Air  Force  Base,  Tex.  Report  no.  57-18,  May  1956. 

UNCLASSIFIED 

Arterial  pressure  was  observed  to  fall  pre¬ 
cipitously  In  19  of  20  dogs  switched  from'  breath¬ 
ing  30  percent  CO2  to  100  percent  Oj  or  to  air. 
This  fail  in  pressure  if  caused  in  part  by  a  fall 
In  cardiac  output  which  occurs  at  the  same  time. 
Posthype  re  apnic  resistance  changes  In  Intact  dogs 
were  variable.  This  would  occur  if  the  changes 
Were  the  reiultant  of  a  decrease  In  refistahee  due 
to  COj  and  of  an  increase  of  reflex  origin.  In  ex- 
periments  in  which  blood  flow  was  maintained  con¬ 
stant,  elimination  of  Gpj  resulted  in  a  decrease  in 
resistance  which  was  reversed  by  readmintstratlon 
of  C@2.  (Authors'  abstract) 

5337 

Hempleman,  H.  V. 

OXYGEN  POISONING.  -  Jour.  Royal  Naval  Med. 

Service  (London),  42  (4>)i-  143-148.  1956.  DNLM 
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A  brief  review  Is  presented  of  studies  dealing 
with  the  effects  of  high  oxygen  pressures  on 
mammals.  Two  principal  manifestations  of  oxygen 
poisoning  are  distinguished.  The  first,  chronic 
oxygen  poisoning,  consists  of  Irritation  of  the  lung 
surface  and  Is  the  predominent  form  at  oxygen 
pressures  between  0. 6  to  2.  0  atmospheres.  The  sec¬ 
ond  form,  acute  oxygen  poisoning.  Is  characterized 
by  nervous  symptoms  and  especially  by  epileptiform 
convulsions  after  sufficient  time  at  pressure. 

5338 

Hlckam,  J.  B. , 

W.  P.  Wilson,  and  R.  Frayser 
OBSERVATIONS  ON  THE  EARLY  ELEVATION  ©F 
SERUM  POTASSIUM  DURING  RESPIRATORY  AL¬ 
KALOSIS.  = —  Jour.  Clinical  Investigation,  35  (6).: 
601-600.  June  1956.  DLC  (R11.J67,  v.  35.) 

In  normal  subjects  acute  respiratory  alkalosis 
Induced  by  hyperventilation  causes  a  transitory 
hypefkaliemia.  In  13  subjects  the  mean  lnefeife  l'n 
arterial1  serum  potassium  was  1.2  mtlll- equivalents 
per  liter  after  2  minutes  of  hyperventilation.  Dur¬ 
ing  early  respiratory  alkalosis,  potassium  Is  added' 
to  the  circulating  blood  In  the  splanchnic  region. 
This  activity  is  not  mediated  by  epinephrine  or 
nor -epinephrine.  During  early  hyperventilation 
the  carbon  dioxide  dissociation  curve  of  whole 
blood  shifts  to  a  Store  alkaline  position, and,  cor¬ 
respondingly,  there  Is  a  modest  Increase  In  whole 
blood  buffer  base  concentration.  Hyperkallemla 
contributes  toward  this  change. 

5339 

HYPERVENTILATION  AS  A  CAUSE  OF  CARDIO- 
VA8CUI.AR  SYMPTOMS.  =■==*  Heart  Bull.,  5  (3); 
52-53;  58.  MaytJune  1956.  DN'LM 

Hyperventilation  drives  off  alveolar  carbon  diox- 
Ide  until  the  amount  In  the  blood  decreases  to  a 
critical  level.  The  central  nervous  system,  vaso¬ 
motor  system,  skeletal  muscles,  and  circulation 
are  profoundly  affected  by  hyperventilation.  Among 
the  cardiac  manifestations  are  Included  palpita¬ 
tions,  tachycardia,  skipped  beats,  and  atypical 
chest  pains.  The  concomitant  decrease  of  the  oxy¬ 
gen-carrying  ability  of  blood  because  of  oxyhemo¬ 
globin  dissociation  plus  constriction  of  cerebral 
vessels  accounts  lor  such  signs  of  cerebral  anox¬ 
ia  as  mental  apathy,  unconsciousness,  and'  tetany. 
Hyperventilation  is  observed  in  aviators  flying  at 
high  altitudes,  and  In  others  under  emotional  stress 
(embarrassment,  fear,  anger)  or  extreme  exhaus¬ 
tion.  Mention  'Is  made  of  associated  diagnostic  and 
therapeutic  problems. 


5340 

Karbowltz,  F. 

ION  METHODS  FOR  QUANTITATIVE  MEASURE¬ 
MENT  OIF  THE  OXYGEN  CONTENT  IN  THE  HU¬ 
MAN  BLOOD  AND  A  NEW  MA NOMETRIC  METHOD 
OlF  MEASUREMENT]1  ©be r  Method.1  n  zup  q,u»nf#ta® 
yen  Bestl'mmung  des  Sauerstoffgehaltes  Im  me  ns ch  - 
lichen  Blut  undi  fiber  elne  neue  manometrlsche 
Bestlmmungsmethode.  -  Zettschrlft  fur  die 
igesam.te  lnnere  Medlizl'n.  i(iiLsi!ft.M'£)i.  ^22. 

Jan.  if,  19 56.  In.  German.  R'NU, M 


Current  methods  for  analysts  of  blood  oxygen 
content  are  reviewed  critic  ally.  A  new  method' 
using  Warburg  manometers  Is  described  l'n  detail. 
The  withdrawn  arterial  or  venous  blood  Is  depos 
lted  directly  In  the  manometer  container.  The  ad- 
vantages  of  this  mett  od1  as  compared  to  the  van 
Slyke  apparatus  are:  (1)  the  blood  comes  In  con¬ 
tact  with  only  the  reacting  solution  and  not  with 
mercury;  (2)  the  measurements  are  made  at  the 
gas -liquid  equilibrium  level;  and  (3)  several  de  ¬ 
terminations  may  be  made  simultaneously.  'Ini  addl 
tlon  manometrlc  methods  for  determination  of  the 
CO,  content  of  the  blood  and  bicarbonate  content 
of  the  plasma  are  described.  f(iAuthor'l§  summary, 
modified) 


5341 

Kaufman,  W.  €.., 

and  J.  P.  Marbarger 

PRESSURE  BREATHING:  FUNCTIONAL  CIRCU'LA- 
TORY  CHANGES  IN  THE  DOG.  —  Jour.  Applied 
Physiol.,  9  (1):  33-37.  July  1956. 

DLC  (QP1.  J72,  v,  9l)i 


Circulatory  responses  to  positive  pressure 
breathing  at  17  or  26  mm.  Hg  were  studied  In  dogs 
without  counterpressure  or  with  cotmterpressure 
equal  to  breathing  pressure  applied  by  an  Inflatable 
vesL  Systolic  and  diastolic  blood  pressures  were 
observed  to  decrease,  and  venous  pressure  to  In¬ 
crease,  to  a  greater  extent  In  dogs  without  counter - 
pressure  at  breathing  pressures  of  17  mm.  Hg,  but 
not  at  26  mm.  Hg.  Dogs  with  counterpressure 
showed  a  greater  and  more  sustained  Increase  In 
lfttracfanlWl  pressure,  aft  Increase  1ft  heart  rate,, 
and  a  constant  respiration  rate.  In  animals  without 
couAterpressure  a  slight  decrease  In  heart  rate  and 
a  period  of  apnea  at  the  onset  of  pressure  breath¬ 
ing  were  observed.  Hematocrit  determinations  indi¬ 
cated  heiftbconcentratlon  In  both  groups. 


5342 

Kay,  R.  H., 

_ and  R.  V.  Coxon 

SIMULTANEOUS  RECORDING  OF  INSPIRED  OXY¬ 
GEN  CONCENTRATION  AND  PERIPHERAL  TIS¬ 
SUE  OXYGENATION.  *  Nature  (London),  1'77 
4S-48.  Jam  K  i®S61  DLC  i(QL)N|j  v,  *7# 


A  method  was  developed  for  the  simultaneous 
continuous  measurement  of  Inspired  oxygen  con¬ 
centration  by  a  magnetic  instrument  based  on  that 
of  Naumann,  and  of  peripheral  tissue  oxygenation 
by  a  method  based  on  the  polarographlc  techniques 
of  Davies  and'  Brink.  Both  measurements  were  re- 
corded  simultaneously  on  an  Elliott  six-channel 
potentiometer.  Preliminary  experiments  indicated 
that  (I)  yaflaUpn  of  the  oxygen  content  of  Inspired' 
gas  betwee  n'  21  and  100%  was  ref'lecte  t  in  the  re¬ 
corded  tissue  electrode  current  within  one  minute ; 
(2)  the  initial  rates  of  change  of  both  tissue  and' 
Inspired  oxygen  content  were  usually  similar,  pro¬ 
vided  the  latter  changed  less  rapidly  than  one  min¬ 
ute  to  half-total  change;  and  (3)  a  rapid  reduction 
(from  100%)  of  inspired'  oxygen  concentration  was 
more  quickly  reflected  in  the  tissue  response  than 
was  an  increase  (from  211). 
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UUU!,  U'.t 

and  F.  R.  Veee 

[TECHNIQUE  FOR  THE  SPECTROPHOTOMETRIC 
DETERMINATION  OF  CARBOXYHEMOGLOBIN  IN 

The  presence  of  hemoglobin  and  oxy¬ 
hemoglobin  IN  AN  0.01-CM.  CUVETTE.)  Tecnica 
dli  determinazlone  spettrofotometrica  della  COHb 
in  presenza  di  Hb  ed  Hb02  in  cuvette  da  0.01 
cm.  ==-  Ri vista  di  medicina  aeronautics  (Roma), 

19  (2):  359-374.  Aprtl-June  1956.  In  Italian,  with 
English  summary  i(p.  373). 

DLC  (RC1050.R56,  v.  19) 

A  spectrophotometrie  technique  Is  described  for 
the  determination  of  car  boxy  hemoglobin  concentra¬ 
tions  in  hemolyzed  blood.  It  is  based  on  measure¬ 
ment  (in  cuvettes  0.0.1  cm.  thick)  of  the  absorption 
of  light  of  two  ^  (wave  length)  at  which  hemoglobin 
and  oxyhemoglobin  have  the  same  extinction  co¬ 
efficient,  while  car  boxy  hemoglobin  has  a  different 
extinction  coefficient.  This  technique  requires  very 
exact  reproduction  of  the  desired  /V.,  and.  can  be 
obtained  with  the  proper  instrumentation.  '(Authors’ 
summary,  modified) 

5344 

Lamar che,  M. , 

and  J.  M.  De mange 

[CHANGES  IN  THE  HISTAMINE  CONTENT  OF 
BLOOD  AND  LUNGS  DURING  HYPEROXIA  IN  THE 
GUINEA  PIG]  Modifications  dee  taux  d '  histamine 
sanguln  et  pulmoiiatre  au  cours  de  I'hyperoxle 
chez  ie  Cobaye.  — Comptes  rendu s  de  la 
Societe  de  blOlope  ((Paris),,  J'50m(/|i1i,);  198:6- 198:2:. 

1956.  In  French.  DLC  (QPi,S7,  v.  150) 

Examination  of  guinea  pigs  exposed  for  six 
hours  to  an  atmosphere  of  95$  oxygen  showed  no 
Change  In  blood  histamine,  but  revealed  considera¬ 
ble  Increase  In  the  histamine  content  of  pulmo¬ 
nary  tissue. 

5345 

'Livy,,  L,  M,,, 

L.  M.  Bernstein,  D.  Devon,  S.  L.  Ktrschner, 

J.  E.  Long,  and  J.  Stadler 
MODIFIED  SCHOLANDER  APPARATUS  FOR  AG. 
CURATE  ESTIMATION  OF  CARBON  DIOXIDE  #1. 
SMALL  SAMPLES  OF  EXPIRED  AIR.  ==  Medical 
Nutrition  Lab. ,  Fltzslmons  Army  Hospital,  Denver, 
Colo.  Report  no.  189,  Aug.  17,  1956.  2+5  p. 

A®  108  838  UNCLASSIFIED 

The  original  Scholander  apparatus  for  the  estima¬ 
tion  of  carbon  dioxide  l'n  expired  air  was  modified 
by  elimination  Of  the  reservoir  arm.  containing  oxy¬ 
gen  absorbent  and  b,y  conversion  of  the  carbon  di¬ 
oxide  absorbent  reservoir  Into  an  outpouching  from 
the  reaction  chamber.  Oxygen  determinations  were 
made  by  the  Beckman  oxygen  analyzer.  With  the 
elimination  of  sources  of  leakage,  the  new  apparatus 
permits  the  estimation  Of  carbon  dioxide  In  expired 
air  with  fewer  errors,  greater  simplicity,  and  low¬ 
er  cost. 

5346 

Loeschcke,  H.  H. 

[ON  THE  EFFECT  #>F  C02  ON  THE  STANDING 


POTENTIAL  OF  THE  MENINGES;]  Uber  den  Etn- 
fluss  von  C02  auf  die  Bestandspotentiale  der 

HirnhSute. - Pflflgers  Archiv  fflr  die  gesamte 

Physiologie  ('Berlin),  262  (.6):  532-536.  1956.  Ira 
German,  with  English  summary,  (p.  '53:6'). 

DLC  (QP1.A63,  v.  262) 

Simultaneous  measurements  were  made  of  the 
arachnoid  potential  of  the  atlanto-occiptta'l  •mem¬ 
brane  and  of  the  respiratory  minute  volume  in 
rabbits  during  the  inhalation  of  gas  mixtures  of 
5$  CO2  in  air  and  7%  O2  in  nitrogen.  During  5$ 

CO2  breathing, increases  were  observed  in  the 
membrane  potential  and  in  respiration.  After  re¬ 
turn  to  air  breathing  the  reepiratory  minute  vol¬ 
ume  fell  sharply  to  a  value  below  the  normal  lev¬ 
el  before  returning  to  the  normal  range,  while  the 
membrane  potential  declined  gradually  to  a  nor¬ 
mal  level.  During  hypoxia,  respiration  showed  an 
initial  sharp  Increase  and  a  gradual  decline  there¬ 
after,  while  the  arachnoid  potential  remained  un¬ 
changed  until  a  strong  hyperventilation  was  estab¬ 
lished.  Local  application  of  5%  C02  to  the  atlanto- 
occlpltal  membrane  provoked  an  increase  In  the 
potential  of  the  membrane  but  not  in  respiratory 
minute  volume.  It  i's  concluded  that  the  arachnoidi 
potential  of  the  atlanto-occipital  membrane  is 
directly  responsible  to  the  C02  concentration  of  the 
tissue,  and  that  the  respiratory  volume  is  not 
djir-ectly  controlled  by  the  membrane  potential. 
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Mcllroy,  M.  B., 

F.  L.  Eldrldge,  J.  P.  Thomas,  and  R.  V. 

Christie 

THE  EFFECT  OF  ADDED  ELASTIC  AND  NON¬ 
ELASTIC  RESISTANCES  ON  THE  PATTERN  OF 
BREATHING  IN  NORMAL  SUBJECTS.  —  Clinical 
Sclt  (London),  15  (2):  337-344.  May  1956.  DNLM 

The  effects  of  externally  added  elastic  and  non- 
elastic  resistances  on  the  pattern  of  breathing  were 
studied  in  normal  subjects.  With  added  elastic  re¬ 
sistance,  the  respiratory  rate  increased  and  the 
respiratory  level  decreased.  With  added  non- elas¬ 
tic  resistance,  the  respiratory  rate  decreased  and, 
In  most  cases,  the  respiratory  level  increased. 

With  both  elastic  and  non- elastic  resistance,  the 
change  In  rate  was  inversely  proportional  to  the 
change  in  level.  The  existence  of  an  optimal  rate 
of  breathing  against  both  elastic  and  non- elastic 
resistances  was  confirmed  by  direct  measurement. 
It  is  suggested  that  there  may  be  an  optimal  re¬ 
spiratory  level  and  that  the  optimal  rate  and  opti¬ 
mal  respiratory  level  may  be  interdependent. 
(Authors'  summary) 

5348 

McKerrow,  C.  B.  , 

and  A.  B.  Otis 

OXYGEN  COST  OF  HYPERVENTILATION.  = 

Jour.  Applied  Physiol. ,  9  (3):  375-379.  Nov.  1956. 

DLC  (QP1.J72,  v.  9) 

The  oxygen  consumption  of  maximal  voluntary 
ventilation  (obtained  by  an  apparatus  with  very  low 
air -flow  resistance)  ranged  in  five  normal  men 
from  2. 13  ito  0i7f  liter /min.  The  consumption  per 
unit  of  ventilation  was  found  to  increase  with  in¬ 
creasing  ventilation,  particularly  at  maximal  lev¬ 
els. 
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5349' 

McKerrow,  C.  B., 

A.  B.  Otis,  R.  Bartlett,  and  B.  Armstrong 
SOME  MECHANICAL  FACTORS  INFLUENCING 
INTRAPULMONARY  DISTRIBUTION  OF  RESPIRED 

GAS.  -  Johns  Hopkins  Univ.  School  of  Medicine, 

Baltimore,  Md.;  Issued  by  School  of  Aviation  Medi¬ 
cine,  Randolph  Air  Force  Base,  Tex.  Report  no. 
55-117,  April  1958.  33  p.  AD  108  299 

PB  124  539 

A  theoretical'  analysis  of  a  simple  analog  of  a 
pulmonary  pathway  consisting  of  a  compliance  and- 
resistance  in  series  Is  presented.  The  behavior  of 
a  system  consisting  of  two  such  pathways  connect¬ 
ed  in  parallel  is  predicted  theoretically  and  illus¬ 
trated  by  experiments  with  a  mechanical  model. 

It  is  Shown  that  unless  two  such  pathways  have 
similar  mechanical  properties  they  will  not  only 
have  differing  tidal  volumes  but  will  also  venti¬ 
late  out  of  phase  with  each  other  to  some  degree. 
A  few  experiments  with  human  subjects  are  also 
described.  It  is  suggested  that  uneven  pulmonary 
ventilation  may  have  It#  basis  in  local  differences 
In  the  mechanical  properties  of  the  lungs. 

(Author#'  abstract) 


6‘350> 

Mollaret,  P., 

J.  J.  Pocldalo,  J.  Lissac,  and  C.  Demongeot 
(HUMORAL,  CIRCULATORY,  AND  ELECTROCAR¬ 
DIOGRAPHIC  CHANGES  DURING  ACUTE  RESPIR¬ 
ATORY  ACIDOSIS  IN  THE  DOG  SUBJECTED  TO 
DIFFUSION  RESPIRATION]  Modifications  humo- 
rales,  ctrculatolres  et  electrocardiographiques  au 
cours  de  l'acldose  resplratolre  algud  Chez  lc 
chien  soumis  a  la  respiration  dlte  par  diffusion. 

- Comptes  rendus  de  la  SociAte  de  biologle 

('Paris),  150  (12):  2168-2172. 1956.  In  French. 

DLC  (QP1.S7,  v.  150)' 

Dogs  ventilated  with  100%  oxygen  by  diffusion 
during  drug-induced  apnea  for  35  to  60  minutes 
showed'  a  progressive  blood  acidification  produced 
by  an  accumulation  of  CO2;  a  slight  transitory  In¬ 
crease  In  the  concentration  of  bicarbonate;  slight 
Increases  in  plasma  sodium  and  magnesium  and:  a 
decrease  In  potassium;  a  transient  decrease  in 
arterial  pressure  followed  by  a  return  to  normal' 
levels;  and  a  tendency  to  slowing  of  the  heart  rate. 
The  oxygen  saturation  of  hem'^glOUn  was  main¬ 
tained  at  a  high  level,  and  death  occurred  In  only 
one  of  12  animals,  presumably  as  a  result  of 
anesthesia. 

5351 

Morgan,  W.  L., 

J.  T.  Blnlon,  and  S.  J.  Sarnoff 
SUPPORT  OF  THE  CIRCULATION  WITH  ARAMINK 
DURING  HIGH  LEVELS  OF  POSITIVE  PRESSURE 
BREATHING  IN  THE  DOG  [Abstract]'.  —  Federa¬ 
tion  Proceedings,  15  ( 1 ,  part  l')1:  133.  March  1956. 

DLC  (QH30H.F37,  v.  1'5.) 


Seventeen  anesthetized  dogs  were  subjected  to 
Intermittent  positive  pressure  breathing  (PPB) 
which  resulted  In  marked  hypotension.  Seven  dogs 
Were  partially  protected  by  a  counter-pressure 
suit,  and  ten  dogs  remained  without  counter-pres¬ 
sure.  After  the  onset  of  PPB.  aramine  was  given 


intramuscularly.  In  every  instance  the  blood  pres¬ 
sure  rose  to  substantially  higher  levels  enabling 
the  animals  to  sustain  the  PPB  for  an  average  of 
70  minutes  compared:  to  10  minutes  before  the 
drug  was  given.  Aramine  provided  significant  cir¬ 
culatory  support  whether  of  not  counter-pressure 
was  used  but  was  of  somewhat  shorter  duration 
with  counter-pressure  perhaps  because  of  the 
higher  levels  of  PPB  used.  It  Is  proposed  that 
this  vasopressor  drug  provides  support  to  the  cir¬ 
culation  by  a)  constricting  peripheral  vessels,  In¬ 
cluding  veins,  and  thereby  replacing  displaced 
'blood  Into  the  lung  and  b)>  elevating  the  ventricu¬ 
lar  function,  curve#;  this  Influence  thereby  counter¬ 
acts  the  tamponad  effect  of  high  levels  of  PFB, 
(Authors'  abstract,  modified) 

5352 

Naha#,  G.  G. 

HEART  RATE  DURING  SHORT  PERIODS  OF  AP¬ 
NEA  IN  CURARIZED  DOGS. - Amef .  Jour. 

Physiol. .,.  187  (2):  302-306.  Nov.  1956. 

DLC  (QP1.A5,  V.  1.87) 

Changes  in  systemic  and  central  venous  pres¬ 
sure,  end  expiratory  CO2,  and  arterial  blood  pH 
were  studied  lift  anesthetized  dog#  subjected  'to>  a 
90-second  period  of  apnea  after  substitution  of  the 
normal  respiration  with  mechanical  breathing  of 
pure  pxygen.  A  significant  bradycardia,  amounting 
to  a  7%  decline  In  heart  rate  after  90  seconds, 
was  consistently  observed  during  apnea,  accom¬ 
panied  by  a  rise  til'  systemic  pressure  and  a  fid1!1 
In  central  venous  pressure.  End  expiratory  pC02 
was  increased  by  16  mm.  Hg.,  and  blood  arterial 
pH  was  slightly  decreased.  Similar  changes  were 
observed  after  bilateral  cervical  vagotomy  and 
during  apnea  associated  with  moderate  hypoxia. 

It  Is  concluded  that  respiratory  acidosis  is  the 
chief  factor  In  the  apileic  bradycardia  observed 
under  these  conditions. 


5353 
Otis,  A. 

and  C.  B.  McKerrow 

THE  OXYGEN  COST  OF  HYPERVENTILATION.  - 

Johns  Hopkins  Uni  A  School  of  Medicine,  Baltimore 
Md. ;  Issued'  by  School  of  Aviation  Medicine,  Ran¬ 
dolph  Air  Force  Base,  Tex.  Report  no.  56-28,  May 
1 956.  AD  113  606  !>0  i'2«  674: 

A  method  1#  described  for  measuring  the  oxygen 
cost  of  hyperventilation.  The  result#  on  five  normal 
subjects  show  that  the  oxygen  cost  of  maximum  vol¬ 
untary  ventilation  Is  variable,  ranging  from  2.13  to 
0. 71  liters  per  minute.  Repeated  observations  si 
different  fates  on  on#  subject  Indicated  that  the  oxy¬ 
gen  consumption  Increased  disproportionately  to  the 
ventilation  as  the  latter  approached  lta  maximum. 
Observations  on  two  subjects  with  pulmonary  tuber¬ 
culosis  and  diffuse  obstructive  emphysema  showed 
that  their  oxygen  cost  per  unit  of  ventilation  was 
much  higher  than  that  of  the  normal  subjects. 
(Authors’  abstract) 


5354 

Reed.  E.  A. 

EFFECT  OF  POSITION  UPON  RESPIRATORY 
MINUTE  VOLUME  OF  ANESTHETIZED  DOGS 
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[Abstract],  Federation  Proceedings,  16  ('ll, 
part  I):  149.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Respiration  was  recorded  by  a  Peck- Waller 
tidal  volume  recorder  In  dogs  anesthetized  with 
nembutal.  The  average  respiratory  minute  volume, 
tidal  volume  and  rate  varied  with  the  position  of 
the  dog.  When  the  supine,  horizontal  dog  was  tilt¬ 
ed  head  downward  30°,  the  minute  volume  and  rate 
Increased  while  the  tidal  volume  decreased.  When 
tilted  head  upward,  the  reverse  occurred.  'Immedi¬ 
ately  after  the  change  in  position,  the  change  in 
each  of  these  functions  was  most  marked.  This 
was  followed  by  4  return  toward,  but  not  to.,  the 
previous  value.  The  initial  changes  and  subsequent 
establishment  of  new  equilibria  are  to  be  explained 
In  terms  of  the  Herlng-Breuer  reflex  and  pC02. 
(Author's  abstract) 

5355 

Refsum,  H.  E. , 

and  8.  L.  Sveinsson 

SPECTROPHOTOMETRIC  DETERMINATION  OF 
HEMOGLOBIN  OXYGEN  SATURATION  IN  HEMO- 

l.YZED  WHOLE  BLOOD.  - Scandinavian  Jour. 

Clinical  and  Lab.  InvesL  (Oslo),  8  (1):  67-70. 

1956.  DNLM 

Hemoglobin  oxygen  saturation  was  determined 
both  mano  metrically,,  using  the  method  of  Van 
Slyke  and  Neill,  and  spectrophotometrically,  using 
two  types  of  cuvette.  Under  the  described  analyt¬ 
ical  procedure  good  agreement  was  found  among 
the  results  of  19  different  blood  samples.  Sources 
of  error  In  the  spectrophotometric  methods  are 
also  discussed.  (From  the  authors'  summary) 

5356 

ftossief.  P.  :H„, 

A.  Bdhlmann,  and  K.  Wie singer 
[PHYSIOLOGY  AND  PATHOPHYSIOLOGY  OF  RES¬ 
PIRATION!]  Physlologle  und  Pathophy sioiogie  der 
A  timing.  — -  Berlin:  Springer  Verlag,  1956.  330  p. 
to  German.  DLC  (QP121.R88,  1956) 

The  physiological  bases  of  respiration  are  con¬ 
sidered  wider  the  following  headings:  pulmonary 
breathing,  blood  as  a  conveyer  of  respiratory 
bases,  diffusion  of  respiratory  gases  from  the  al¬ 
veoli  into  the  blood  stream,  regulation  of  breath¬ 
ing,  tissue  respiration,  and  cyanosis.  Tests  of 
pulmonary  function  are  discussed  under  sptro- 
metric  techniques,  non-spirometrlc  techniques, 
measurement  of  blood  gases,  Rossler's  oxygen 
'test,  methods  for  the  study  of  diffusion  disturbs 
knees,  Stress  tests,  and  techniques  of  heart  cathe- 
terlzation.  Chapters  dealing  with  the  pathophysiol¬ 
ogy  of  respiration  include  classification  of  pul¬ 
monary  Insufficiency,  disturbances  of  lung  function, 
various  forms  of  pulmonary  hypertonus,  diagnosis 
and  therapy  of  pulmonary  Insufficiency,  and!  dis¬ 
eases  of  the  lung,  In  conclusion,  respiration  is 
considered  In  relation  to  special  states  of  the 
body,  anoxia,  altitude,  physical  activity,  and  sports. 
A  selected  bibliography  of  approximately  2030 
references  is  appended 

5357 

Sc  holer,  H., 

and  H.  Wannlg 

[MOVEMENTS  OF  OXYGEN  AND  CARBON  DIOX¬ 


IDE  ACROSS  ALVEOLI'  AND  TISSUES  AND  THE 
POSSIBILITIES  Or  CLINICAL  OXIMETRY]  Die 
Bewegungen  des  Sauer stolfs  und  der  Kohlensaure 
z  wise  hen  Alveoli  und  Gewebe  und  die  Mdgtlch- 
kelten  kllnlscher  Oxymetrle.  - Helvetica  medi¬ 

cal  acta  (Basel),  23  ({2<):  128-184.  May  1956.  In 
German,  with  'English  summary  i(p,  182- 183). 

'  DN'LM 

Intracellular  respiratory  processes  may  be  In¬ 
vestigated  as  a  part  of  oxygen  transport  conditions 
by  physical  and  spectrophotometric  determination 
of  the  ©2  saturation.  Methods'  for  prolonged  oxim¬ 
etry  are  described.  Clinical  uses  of  this  process 
are:  (4)1  routine  Investigation  by  arterial  puncture; 
(lb;)'  exercise  tolerance  tests;  <(ic)  Investigation  of 
patient's  condition  before  and  after  intralhoraetc 
Interventions;  '(d)'  during  operation  In  case  of  major 
sufigical  Interventions;  arvd  <(le)i  during  resuscitation 
andi  artificial  hibernation. 

5358 

Schulz,  H. 

[STRUCTURAL  CHANGE  OF  THE  MITOCHONDRIA 
OF  THE  ALVEOLAR  EPITHELIUM  IN  COj  ANDOj 
BREATHING.]  (jber  den  Gestaltwandel  der  Mlto- 
chondrlen  lm  Alveolar eplthel  unter  COj-  und  Oj- 
Almung.  —  Naturwlssenschaften  (Berlin),  43  (9): 
205-206.  1956  to  German.  DLC  (Q3.  N7,  v.  43) 

Electron  micrpicopiG  examination  of  the  lung 
epithelium  from  rats  exposed  to  an  atmosphere  of 
3%  CO3  in  air  for  #  hours  revealed  4ft  lncreaie  in 
the  number  of  mitochondria,  spreading  of  mltpchpn? 
dr  la  throughout  the  cells,  and  the  appearance  in  the 
mitochondria  of  sharply-defined  bands  varying  in 
Width  between  600  and  700  angstroms.  Pure  Oj 
breathing  resulted  in  the  formation  of  vesicles  or 
vacuoles  hi  the  cells  and  the  disintegration  of  the 
Internal  structure  of  the  mitochondria. 


5359 

Shephard,  R.  J. 

ELECTROCARDIOGRAPHIC  CHANGES  DURING 
PRESSURE  BREATHING.  =  RAF  Inst.  Aviation 
Medicine  (Gt.  Brit. ),  Farnborough;  Issued  by  Fly¬ 
ing  Personnel  Research  Committee  (Gt.  Brit. ), 

FPRC  no.  969,  Aug.  *956.  20  p.  AD  120  858 

UNCLASSIFIED 

The  present  paper  reports  some  measurements  of 
the  manifest  electrical  axis  In  electrocardiograms 
made  during  pressure  breathing  (with  and  without 
trunk  counterpressure)  and  during  venous  occlusion. 
Findings  are  correlated  with  other  circulatory  and 
respiratory  changes  observed  during  pressure 
breathing.  The  concept  of  a  "  clockwise  rotation"  of 
the  heart  in  the  frontal  plane  Is  confirmed1,  and  lit 
is  concluded  the  eiectrOcardi'cigiraph  may  indicate  at 
least  the  order  of  this  change.  (From  the  author's 
summary  j  ( 3  3  references) 


5360 

STUDIES  IN  RESPIRATORY  PHYSIOLOGY.  HI. 
CHEMISTRY,  MECHANICS  AND  CIRCULATION  OF 
THE  LUNG,.  -  lEdi  toy  iH,  'R'a'hn.  U niv.  of  R oc he b  - 
tef.  School  of  Medicine  and  Dentistry,  N.  Y.  i(Con- 
tira'Gts  AF  and  AF  3i3(«''6))!-3!S03I)i;  issued 

toy  Weight  Air  Development  Center.  Aero  Medical' 
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Lab.  Wright -Patterson  Air  Force  Base,  Ohio 
(Project  no.  7160).  WADC  Technical  Report 
no.  56-466,  Oct.  1956.  vll*78  p.  AD  1  l'O  487 

)PB  121  803 

This  report  consists  of  7  papers,  by  various 
authors,  dealing  with  different  aspects  of  respira¬ 
tory  physiology:  (I)1  Redistribution  of  alveolar 
blood  flow  with  passive  lung  distension,  by  H.  S. 
Bitter  and1  'H.  Rahn  (pi  l1 -201;  i(2i):  The  effects  Of  bi¬ 
lateral,  sub -total1  occlusion  of  the  pulmonary  ar¬ 
terial  system  on  hemodynamics  and  gas  exchange, 
iby  M.  T.  Lategola  (p.  2)ll-27)r,  i(31)'  Arterial -alveolar 
gas  pressure  differences  due  to  ventilation  -  perf  u. 
ston  variations,  by  R.  E.  Canfield  and  R.  Rahn 
i(lpi  28 - 41  )i;  ( 4')  The  measurement  Of  total1  gas  pres 
sure  In  blood,  by  E.  G.  Aksnes  and  H.  Rahn  (p.  42- 
53i)ii  i(5i)  The  fate  of  Inert  gas  absorption  from  sub¬ 
cutaneous  gas  pockets  White  breathing  O2,  by  R.  E. 
Canfield  and  ft,  Rahn"(ip.  64!-5'9i)i;  1(61)1  Oxygen  and 
carbon  dioxide  tenilon  of  the  tissues  surrounding 
a  igas  pocket,  by  H'.  ©4  Van  Liew-(-p.  60'-69i)f,  and 
((7)1  The  effects  of  curare  on  the  elastic  properties 
of  chest  and  lungs  of  the  dog,  by  W.  H.  Masston 
i(pi,  7Qfe7'8’)k  i((7|  fefefence8|)i 


5361 

Tala,  P., 

A.  Helnonen,  and  M.  J.  Karvonen 
USE  OF  BRONCHOSPIROMETER  FOR  THE  DE¬ 
TERMINATION  OF  THE  OXYGEN  DEFICIT.  - 

Scandinavian  jour.  Clinic al  and1  Lab>.  invest.  i(Osi,oi)i, 
#i(i)i:  26-29.  1956.  DNLM 

A  method  is  presented  for  the  determination 
of  oxygen  deficit  in  the  lung  by  means  of  a 
"Lund  la"  bronchospirograph.  The  oxygen  deficit  is 
determined  at  rest  and  at  a  series  of  work  loads. 
At  each  load  the  subject  first  works  breathing  air, 
then  oxygen*  the  oxygen  deficit  is  used  as  a  meas¬ 
ure  of  the  functional  capacity  of  respiration  and 
Circulation  and  may  be  quantitatively  related  te  ex¬ 
ercise  tolerance. 


5362 

Wasserburger,  R.  H. , 

K.  L.  Slebecker,  and  W.  C.  Lewis 
THE  EFFECT  OF  HYPERVENTILATION  ON  THE 
NORMAL  ADULT  ELECTROCARDIOGRAM.  — 
Circulation,  ft  '((6)1:  850-855.  June  1956. 

DLC  (RC  68-1.  A  1C  5,  v.  8) 

In  350  normal  adults,  hyperventilation  consisting 
of  10  to  15  seconds  of  forced,  rapid  respiration 
initiated  a  vagal  reflex  which  resulted1  in  an  elec  - 
trocardiographic  T -wave  inversion-  In  -two  of  more 
precordial  leads.  Respiratory  alkalosis  was  ex- 
eluded  as  the  underlying  mechanism-  by  observing 
the  pattern  during  forced  breathing  of  high  car¬ 
bon  dioxide  atmospheres. 


5363 

Wells,  J.  G., 

B.  Balke,  and  J.  P.  Ellis 
EFFECTS  OF  CHRONIC  HYPERVENTILATION 
UPON  HYPOCAPNIC  TOLERANCE  [Abstract).  — > 
Federation  Proceedings.  15  (i|,  part  ©ts_  1'98.  March 
1(956.  DLC  (QH301.  F37,  v.  15) 


Hyperventilation  training  in  six  normal  subjects 
resulted  In  an  adaptation  which  permitted  extension 
of  testing  time  from  30  to  60  minutes  with  an 
elimination  of  hypocapnic  symptoms.  Initially  psy- 
chomotor  performance,  as  determined  on  a  SAM 
multiple  dimensional  pursuit-meter,  Was  reduced  ito 
49%;  however,  in  subsequent  tests  efficiency  was 
above  70%.  Respiratory  data,  ventilation  (1/lnln.) 
and  alveolar  carbon  dioxide  tension  (mm.  'Hg)i, 
presented  a  similar  pattern  in  that  following  the 
period  of  daily  exposures  to  hyperventi'latlon  the 
subjects  ioiepatedl  an  increased  ventilation  and  a 
decreased  arterial  carbon  dioxide  tension  without 
developing  hypocapnic  symptoms.  (Authors'  abstract, 
modified) 

5364 

White,  C.  S.„ 

L.  C.  Watkins,  and  E.  E.  Fletcher 
EMISSION  SPECTROSCOPY  IN  ANALYSIS  OF  RE¬ 
SPIRATORY  GASES.  IL  CARBON  DIOXIDE  ANAL¬ 
YSIS  USING  THE  CARBON  DIOXIDE  DOUBLETS 

NEAR  2896  A.  -  Jour.  Aviation  Med.,  27  '(#: 

332-344.  Aug.  1956.  DLC  (RC1050.A36,  v.  2'j 

The  method  of  emission  spectroscopy  of  Lilly 
and  Anderson  was  adapted  to  carbon  dioxide  anal¬ 
ysis.  Small  volume  gas  discharge  tubes  energized 
with-  radio  frequency  were  used  as  light  sources 
for  activation  of  carbon  dioxide  emission  doublets 
located  near  2863  and  2895  A  spectral  regions.  At 
2896  A,  the  relation  between  emission  intensity 
andi  carbon  dioxide  COncehtratloh  proved  linear 
whether  the  gas  Was  present  In  air  or  oxygen. 

The  curve  -of  carbon  dioxide  ini  air  .Wa#  parallel 
to,  but  consistently  above,  that  for  carbon  dioxide 
In  oxygen. 


5365 

Williams,  M.  li  , 

andi  G.  R.  Rayford 

THE  EFFECT  of  VARIATION'  OF  THE  TIDAL 
VOLUME  ON  tHE  SIZE  OF  THE  PHYSIOLOGICAL 
D'EAD  SPACE  IN  DOGS.  -==  Walter  Reed  Army 
Inst,  of  Research,  Washington,  ©1,  C.  Report  no. 
ARAJ&liQ'-if,  jiaiit  1195:6.  17)1#-.  A©  IG9  482 

UNCLASSIFIED 

Measurement  of  the  size  of  the  lung  dead  space 
4®  anesthetized  dogs  'by  substitution'  of  arterial  for 
aiVeola-r  ©©2  eohcehtfatlop  lh<  the  Bohr  equation 
indicated  a  dl-rect  variation  of  dead  space  with'  tid¬ 
al  volume.  Simultaneous  measureriient  of  the  dead 
space  by  Pappenhe  1-me r ’ s  (So  saturation  technique 
revealed  a  significant  discrepancy  between  call- 
f  ulat-ed  aiveola-r  CO2  tension  and  arterial  CO2  ten¬ 
sion.  Since  a-  taeaf  relationship  exists  between 
-expired1  CO2  tension  and1  the  reciprocal  of  tidal 
volume,  it  Is  indicated  (hat  the  dead  space  Is 
equal  to  a  constant  plus  an  amount  varying  direct¬ 
ly  wit-h  tidal  volume.  (Quoted  -l'ni  ipatr# 


5366 

Zechman,  F.  W. , 
and  E,  G.  Halt 

THE  EiFFECfS  ©)F  GRADE©  IiMPE'DANCE  TO  fRA  - 
©HEAL  A®  F'LO'W  ©W  THE.  iPAfTERNi'OiF  'BREATH  • 
I'NO  AND  ALVEOLAR  GAS  COMPOSITION  -OiF  MAN. 
“  Duke  U uiv .  School  of  Medicine,  Du r ha m ,  N.  C. 


3,.  GENERAL  PHYSIOLOGY 


(Contract  no.  AF  33(618)-:  77):  Issued:  by  Wright  Al‘f 
Development  Center,  Aero  Medical  Ijib.,  Wrlght- 
Pattersor.  Air  Force  Base,  Ohio  (Project  no.  71601). 
WADC  Technical  Report  no.  56-280,  July  1956. 
vli+42  ,p.  AD  97  171  PB  121565 

Experiments  were  conducted1  on  eleven  human 
subjects  to  determine  the  effects  of  four  levels  of 
air  flow  resistance  when  added  Independently  or 
simultaneously  to  Inspiration  and  expiration.  Resis¬ 
tance  ranged  from  0. 10  to  0.  43  mm.  HjO/ec.  /sec. 
These  studies  demonstrated  that:  (1)  the  primary 
effect  of  resistance  to  air  flow  Is  a  reduction  In 
air  flow  velocity  and  an  Increase  In  duration  of  the 
Impeded  phase;  (2)  resistance  on  one  phase  may  al¬ 
ter  the  pattern  of  air  flow  of  the  other  phase  as 
well.  This  alteration  IS  generally  an  elevated*  max¬ 
imal  flow  velocity;  (3:)  the  reduction  In  respiratory 
frequency,  the  increase  In  tidal  volume  and1  the  In¬ 
crease  In  expiratory  reserve,  usually  exhibited  by 
Individuals  breathing  In  and  out  through  resistance, 
Is  mainly  associated  with  the  Impedance  of  expira¬ 
tory  flow;  (4)  the  extra  work  associated:  with  breath¬ 
ing  through  the  spectrum  of  resistances  studied.  In¬ 
creases  In  a  linear  fashion;  and  (5)  as  a  result  of 
air  flow  Impedance,  pulmonary  ventilation  Is  re¬ 
duced  and  alveolar  carbon  dioxide  rises  and  oxygen 
tension  falls.  Levels  of  resistance  used  have  only  a 
slight  respiratory  effect  when  subjects  are  at  rest 
but  bring  about  dramatic  changes  In  alveolar  gas 
composition  when  ventllatopy  demands  are  Increased 
by  moderate  exercise.  (  Authors'  abstract):  i(3>2:  refer¬ 
ences) 


d.  Metabolism 
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Belckert,  A., 

and:  W.  Braun 

[THE  BEHAVIOR  OF  LACTIC  ACID  IN  THE  HU¬ 
MAN  LUKG  DURING  AIR  AND  OXYGEN  BREATH¬ 
ING]  Das  Verhalten  dec  Mllchsaure  In  dec  mensch- 
llchen  Lunge  bet  Luftr  und  Sauer stoffatmung.  — 
Kllnlsche  Wochenschrlft  (Berlin),  34  (9i/*l<0):  246- 
248.  March  1,  1956.  In  German.  DNLM 

Measurements  of  the  lactic  acid1  level*  In*  28  In- 
dividual s  who  underwent  heart  catheterization  for 
various  cardiac  or  lung  diseases  showed  that;  (l1) 
Lactic  acid  concentration  Is  significantly  higher  dur¬ 
ing  air  breathing  in*  the  arterial  blood  than  In*  the 
blood  of  pulmonary  artery;  this  differential  Is  pres¬ 
ent  also  during  hypoxia.  (2:)  In  breathing  of  pure 
oxygen  the  absolute  values  of  tactic  acid  fail)  on* 
both  the  venous  and  the  arterial  sides.  A  signifi¬ 
cant  arterio-venous  differential  Is  not  present.  It 
Is  assumed  that  the  human  lung  forms  tactic  acid 
under  norma’,  as  well  as*  hypoxic  conditions  and 
that  oxygen  breathing  lessens  this  production.  (Au¬ 
thors’  summary,  modified:) 

5368 

Mlnard,  D. , 

T.  H.  Benzlnger,  and  C.  Kitzinger 
FIRST  PHYSIOLOGICAL  OBSERVATIONS  WITH 
THE  HUMAN  GRADIENT  CALORIMETER  [.Ab¬ 
stract],  Federation1  PrOceedinge  *  I®  ("l1.,,  ipart 
0:  131.  March  1956.  ®LC  (QH30H'.'F37,  v.  *1(5*> 
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Continuous  recordings  of  rapid  changes  In  iheat 
output  were  made  by  means  of  a  human  gradient 
calorimeter  in  subjects  performing  the  following 
separate  maneuvers  at  29.5*  C.:  exercise  using  a 
spring  expander,  hyper  ventilation ,  and  change  in 
posture.  Heat  output  rose  from  31  g.  cal./sec.  at 
rest  to  55  g.  cal./  sec.  during  220  sec.  of  exercise. 
During  recovery  the  output  dropped  rapidly  from 
this  peak  for  5  min.  and  then  more  slowly  In  step¬ 
wise  fashion  to  the  resting  level.  Excess  heat 
amounting  to  9800  g.  cal.  appeared  during  work 
and  recovery,  95%  being  evaporative.  During  ll'O 
sec.  voluntary  hyperventilation  and  recovery,  2100 
excess  calories  were  measured.  Again*  the  major 
fraction  was  evaporative.  The  recovery  curve  was 
smooth  thus  differing  from  the  curve  In  exercise. 
Reducing  radiative  surface  area  by  changing  pos¬ 
ture  from  supine  extension  to  flexion  resulted  In  a 
prompt  drop  in  calories  measured  by  the  main 
chamber.  The  ventilatory  circuit  (evaporative  out¬ 
put)  showed  no  change.  During  5  min.  in*  tile  flexed 
posture,  2200  *c£li.  were  stored  an#  appeared  *|f* 
excess  heat  upon  resuming  the  extended  position. 
(Authors'  abstract,  modified) 
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Taylor,  H.  L., 

F.  Grande,  E.  Busklrk,  J.  T.  Anderson,  and 

A.  Keys 

WATER  EXCHANGE  IN  MAN:  0»  THE  PRESENCE 
OF  A  RESTRICTED  WATER  INTAKE  AND  A  LOW 
CALORIE  CARBOHYDRATE  DIET  [Abstract],  - — 
Federation  Proceedings,  15  (1)  part  I):  186. 

March  1956.  '  DLC  (QH304.F37,  v.  *1>5) 

After  a  control  period  of  21  days,  1?  soldiers 
subsisted  on  1000  calories  of  pure  carbohydrate. 
The  daily  water  ration  was  900  cc.  for  Group  I* 

(16  men)  and  1800  cc.  for  Group  U  (6  men).  In 
Group  I  after  5  days  of  water  restriction,  there 
was  an  8.5%  loss  of  body  weight,  a  47%  reduction 
In  the  rate  of  sweating  during  a  treadmill  walk  of 
I  hour,  a  60%  reduction  of  water  loss  during  8 
hours  of  sleep  and  an  average  dally  urine  volume 
of  350  cc.  Water  balance  calculated  from  weight 
loss,  difference  between  excreted  and  Ingested 
solids,  and  the  weight  of  fuel  burned  showed  a 
water  loss  of  1.6  liter  during  the  1st  day  and  0.4 
liter  during  the  5th  day.  Group  II,  during  a  1*0- 
day  restriction  of  water,  showed  smaller  but  still1 
significant  decreases  in  sweating  rates  and  ap¬ 
peared  to  be  In  water  balance  between  the  4th  and 
10th  day.  It  Is  concluded  that  substantial  water 
conservation  can  be  achieved  by  men  on  restricted 
water  ah#  cMoplel,  (From*  the  author’s'  abstract) 


e.  Body  lemperature 

^Hibernation  under  2  -  d  ] 
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Adolph,  E.  F. 

EFFECTS  OF  LOW  BODY  TEMPERATURE  ON 
TBSUE  OXYGEN  UTILIZATION.  —  In:  The 
physiology  of  induced  hypothermia,  p.  44-49. 
National'  Academy  of  Science s-Natlonal  Research* 
Council,  Publication  451.  1956.  DLC  (QP82.N34) 

Five  stages  ape  considered  (breathing,  circula¬ 
tion,  oxygen  transport  in  blood,  tissue  oxygen 
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pressure,  oxygen  transfer  In  cells)  In  the  delivery 
of  oxygen  to  the  energy-yielding  processes  upon 
which  cells  depend  for  Continuance  of  their  work. 

In  all  of  these  stages,  and  in  oxygen  consumption 
of  the  whole  body,  evidence  was  found  of  oxygen 
insufficiency.  Reduction  of  oxygen  consumption  in 
deep  hypothermia  was  itself  dictated  by  the  less¬ 
ened  demand  for  oxygen  in  every  metabolizing 
celli.  Cessation  of  breathing  and  of  heartbeats,  up¬ 
on  which  oxygen  delivery  ordinarily  depends:,  does 
not  arise  from  Inability  of  the  medulla  or  the 
heart  to  metabolize  oxidative  energy.  Cold  death 
results  from  changes  other  than:  failure  of  oxida¬ 
tion.  'Faf  from)  producing  anoxia,  hypothermia  pro¬ 
longs  the  endurance  of  if,  (Author's  summary, 
modified)  (24  references)! 

5371 

Agersborg,  H.  P. , 

G.  Barlow,  and  R.  R.  Overman 
IONIC  AND  HEMODYNAMIC  ALTERATIONS  IN 

HYPERTHERMIC  DOGS  [Abstract],  -  Federation 

Proceedings,  li'S'fl1,  part  I):  1  -2.  March  1956. 

DLC  (QH301.F37,  v.  LS). 

A  mixture  of  T-1824  and  Na24,  K<2,  or  P32  was 
administered  Intravenously  to  dogs  subjected  to  an 
ambient  temperature  elevating  the  rectal  tempera¬ 
ture  to  42.5°C.  This  temperature  was  maintained1 
for  one  hour.  Sodium  disappearance  rate,  heart 
rate,  respiratory  rate,  hematocrit,  plasma  protein 
concentration  and  plasma  and  cell  potassium  con¬ 
centrations  were  significantly  Increased:  cardiac 
output,  piasma  volume,  and  blood  pressure  were 
decreased.  No  change  was  seen  in  isotope  "spaces" , 
blood  volumes,  and  potassium  and1  phosphorus  fates 
of  disappearance.  Electrocardiograms  exhibited  a 
strong  similarity  to  '{hoi#  c.acacterisHe  of  hyper - 
potassemla. 
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Andjus,  R.  K. 

EFFECT  OF  HYPOTHERMIA  ON  THE  KIDNEY. 

—  In:  The  physiology  of  Induced  hypothermia, 
pi  214-  220.  National  Academy  of  Science s- National 
Research  Council,  Publication  451.  1956. 

DLC  (QP82.N34) 

In  rats,  hypothermia  had  a  direct  inhibitory 
effect  on  the  reabsorption  activity  of  the  renal 
tubules.  In  the  range  of  body  temperatures  below 
18*  and  23*  C.,  sodium  reabeorpUon  was  complete¬ 
ly  inhibited,  while  glomerular  filtration  and  uri¬ 
nary  flow  were  stl'U  present. 
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Andjus,  R.  K. , 

F.  Knflpfelmacher,  R.  W.  Russell,  and  A.  0. 
Smith 

SOME  EFFECTS  OF  SEVERE  HYPOTHERMIA  ON 

LEARNING  AND  RETENTION. - Quart.  Jour. 

Exper.  Psychol.  (Cambridge),  8  (1).:  15-23.  Feb. 
1956.  DLC  (QP35 1 . E 95:234 ,  v.  8) 

Rats  subjected  to  hypothermia  at  body  tempera¬ 
tures  of  either  0-1”  C.  or  13.4-18.5*  C.  were  'test¬ 
ed  after  rewarming  for  retention  of  a  maze  habit, 
speed  of  locomotion,  and  learning  ability  in  a  seri¬ 
al-problem- solving  task.  Rats  cooled  to  0- 1"  C. 
showed  a  consistent  trend  towards  Impairment  of 


both  learning  ability  and  retention,  but  the  differ¬ 
ences  were  small  and  were  significant  only  In  the 
case  of  learning.  The  percentage  of  impairment 
was  decreased  as  the  Interval  between  body  cooling 
and  testing  was  Increased.  No  effect  was  observed 
on  Speed  of  locomotion.  It  Is  suggested  that  the 
slight  Impairment  of  learning  and  retention  in 
cooled  rats  may  be  caused  by  the  techniques 
employed  to  induce  hypothermia. 

5374 

Axelrod,  D.  R. , 

and  D.  E.  Bass 

ELECTROLYTES  AND  A CID  -  BAS E  BALANCE  IN 
HYPOTHERMIA,  — —  Amer.  Jour.  Physiol. ,  1.86  (1): 
31-34.  July  11956,  DLC  (QP1.A5,  V.  186) 

Plasma  electrolytes  were  measured  in  dogs 
cooled  'in  ah  ice- water  bath  to  heart  temperature  s 
of  38*,  28°,  and  25’  C.  Cold  produced  a  progres¬ 
sive  fall  in  heart  rate,  an.  Increase  in.  hematocrit, 
a  progressive  decline  In  plasma  pH,  and  no  change 
in  plasma  protein  concentration,  o similarity,  plas¬ 
ma  potassium,  and  chloride  concentration.  Piasma 
calcium,  magnesium,  and  carbon  dioxide  concen- 
trai  tons  were  slightly  increased,  am-  plasma  sodi¬ 
um  was  slightly  decreased.  The  decline  In.  plasma 
pH  is  attributed  both  to  physico-chemical  factors 
(changes  In  the  solubility  of  carbon  dioxide,  in  the 
dissociation  of  carbonic  acid,  and!  in  protein  buffer 
systems)  and!  to  the  physiological  factor  of  de¬ 
pressed  respiration  and  accumulation  erf.  carbonic 
geld.  It  is  demonstrated  that  alight,  respiratory 
.depression.  has  a  greater  effect  on  {!&§jfii  pH  at 
'lowered  ijody  temperature  .th|n.  at  hdr-mai  tempera¬ 
ture. 
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Badeer,  H. 

EFFECT  OF  HYPOTHERMIA  ON  OXYGEN  CON¬ 
SUMPTION  AND  ENGERGY  UTILIZATION  OF 
HEART.  —  Circulation  Research,  4  (S)i:  523- 
526.  Sept.  1956.  DLC  (RC681.  A1A57137,  v.  4) 

In  the  denervated  dog's  heart  doing  constant 
work  In  a  modified  heat-lung  preparation,  hy¬ 
pothermia  produced  a  decline  in  oxygen  uptake. 
Between  36*  and  26°C. ,  the  relationship  appears 
to  be  logarithmic.  The  decrease  in  oxygen  con¬ 
sumption  is  attributed  to  (1)  the  direct  effect  of 
cold  on  myocardial  metabolic  rate,  and  (2)  brady¬ 
cardia.  Tlie  rise  In  mechanical  efficiency  during 
hypothermia  under  these  conditions  indicates  that 
cold  does  not  interfere  with,  the  conversion  of 
aerobic  energy  into  useful  work  done  by  the  myo¬ 
cardium.  (Author's  summary,  modified) 
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Baker,  P.  T. , 

and  F.  Daniels 

RE LATX3N SHIP  BETWEEN  SKINFOLD  THICKNESS 
AND  BODY  COOLING  FOR  TWO  HOURS  At  15°C. 
^  Jour-  Applied  Physiol. ,  8  (4,):  409-418.  Jan. 

1956.  DLC  (QP1.  J72,  v.  8) 

In  31  men  exposed  for  2  hours  to  an  environ¬ 
mental  temperature  of  IS*  C.„  significant  Inverse 
CQffelitlohs  were  observed  between,  skin  'tempera¬ 
tures  and!  both  the  nearby  thickness  of  subcu- 
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taneous  fat  estimated  by  skinfold  thickness,  and 
the  estimated  total  amount  of  fat  in  the  t»dy.  The 
percentage  of  fat  in  the  body  was  directly  related! 
to  rectal1  temperature,  while  taller  stature  and! 
greater  fat-free  Weight  Were  found'  to  be  asso¬ 
ciated  with  a  tendency  toward  lower  rectal  tem¬ 
peratures.  It  is  concluded  that  fat  favors  the 
maintenance  of  internal  temperature  at  the  expense 
of  skin  te  'peratures,  but  that  rectal  tempera¬ 
ture  may  aiso  be  related  to  the  size  of  the  sur¬ 
face  area  exposed  to  the  external  environment. 
(Quoted  in  parti 
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Barlow,  G. , 

H.  P.  Agersborg,  and  H.  E.  Keys 
BLOOD  LEVELS  OF  17 -HYDROXY CORTICOSTER - 
OIDS  IN  HYPERTHERMIC  DOGS.  —  Proc.  Soc. 
Exper.  Biol,  and  Med.,  93  (2):  280-284.  Nov. 

1956.  DLC  (QP1.  S8,  v.  93) 

Dogs  exposed  to  heat  sufficient  to  produce  a 
body  temperature  of  42. 5*  C.  for  one  hour  showed 
increases  In  plasma  17 -hydroxycortieoid  and  po¬ 
tassium  levels,  and  no  change  In  plasma  sodium. 
Red  blood  cell  Na  and  K  levels  were  Increased. 
Total  circulating  plasma  K  was  unchanged,  but 
total  circulating  Na  was  decreased',  presumably 
by  transfer  Into  muscle  and  red  blood  cells.  Pos¬ 
sible  mechanisms  suggested  for  the  pronounced' 
increases  in  17 -hydroxycorticosterold  concentra¬ 
tion  include  thermal  stimulation  of  adrenal  eorti* 
cal  function  either  directly  or  through  ACTH,  im¬ 
pairment  of  the  fate  of  hormone  destruction  in 
the  liver,  and  a  decreased  rate  of  utilization  or 
destruction  in  the  peripheral  tissues  of  the  body. 
The  Increase  In  plasma  K  is  attributed  to  plasma 
concentration  of  to  increased  respiratory  muscle 
activity. 
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Baz,  ft., 

J.  ft.  Monfoy,  M.  Garcia  Corftejo,  F.  Maldonado, 
and  G.  Caballero 

[EXPERIMENTAL  HYPOTHERMIA]:  Hlpotermta  ex¬ 
perimental.  ■***  Archives  del  Institute  de  cardlo- 
logla  de  Mdxlco  (Mexico;)',  26  (4i):  449-467.  July. 
Aug.  195 6.  In  Spanish,  with  Engfl'sh  summary 
#,  405-466;).  DNLM 

In  one  group  Of  dogs  the  body  temperature  was 
lowered  until  the  animals  died,  and  In  another 
group  the  temperature  was  lowered  to  different 
levels  and'  rewarmiflg  begun  In  order  to  keep  the 
animals  alive.  Changes  were  registered  In  the  hy¬ 
pothermic  animals  In  the  pulse-rate,  blood  pres¬ 
sure,  venous  pfeefure,  electfOca'fdlogfaphlC  trie  - 
tegS„  and  In  ocular  as  well  as  tendinous  reflexes. 
The  manner  In  which  the  pupil  responded  to  fight 
was  the  most  sensitive  of  ail  reflexes.  The  size 
of  pupl'  myosis  and  mydriasis  are  of  great  prog¬ 
nostic  value  because  U  dilatation  sets  In  early  dur¬ 
ing  hypothermia  ithe  chances  of  surviva'I  are 
limited. 


5379 

Beavers,  W.  R., 

and  B.  G.  Covlno 

IMMERSION  HYPOTHERMIA:  EFFECT  OIF  GLY- 
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CINE .  =—  Proc.  SOC.  Exper.  Biol,  and  Med.,  92 
(2):  319-322.  June  1956.  DLC  (QP1.S8,  v.  92) 

Intravenous  administration  of  5%  glycine  to  dogs 
resulted!  In  a  significant  increase  of  2G'=30%  in  the 
time  required  to  lower  the  rectal  temperature  from 

38°C.  to  26“C.  and  a  decrease  of  30%  In  total  re- 

warmlng  time.  The  differences  In  cooling  and  re- 

warmlng  rates  were  caused  by  an  Increase  In  heat 

production  In  glycine -treated  animals.  The  thermo- 
genetlc  effect  of  glycine  Is  attributed  to  this  high 
specific  dynamic  action. 

53:80' 

Beavers,  W.  R., 

B.  G.  Covlno,  and  D.  W.  Rennie 
MECHANISMS  RfSPONSpLl  FOR  INCREASED 
HIND  LIMB  BLOOD  FLOW  IN  HYPOTHERMIA 
lAbstractl,  — Amer.  Jour.  Physiol.,  187  (3):  585- 
586.  Dec.  1956.  DLC  (QP1.A5,  v.  187) 

The  vasodilatation  observed  In  the  hind  limbs  of 
dogs  at  a  rectal  temperature  of  35°  C.  during  Im¬ 
mersion  hypothermia  was  found  to  be  eliminated 
and  replaced  by  vasoconstriction  by  the  adminis¬ 
tration  of  atropine  before  immersion  or  after  vaso¬ 
dilatation  had  occurred.  The  vasodilator  response 
was  also  reversed  by  unilateral  lumbar  sympathec  - 
tpfny  and!  ibllateraii  idNha'Ieetomyi  Administration 
of  neostigmine  after  vasodilatation  had  appeared 
potentiated  the  dilator  response.  It  Is  Indicated  that 
the  peripheral  vasodilatation  observed  during  hypo¬ 
thermia  is  mediated  by  the  sympathetic  cholinergic 
vasodilator  fibers.  A  secondary  vasodilatation  ob¬ 
served  at  a  rectal  temperature  of  28  =  25°  C.  was 
fOundi  by  atroplnlzatlon  to  fee  unrelated  to  nervous 
or  metabolic  factors,  and  is  attributed  to  the  direct 
effect  Of  cold  oh  the  tissue, 


5381 

Behman,  F.  W. 

[REGULATION  OF  HEAT  PRODUCTION  fNi  COOL¬ 
ING  OF  HOMOIOTHERMIC  ANIMAL8)  Die 
Regullerung  der  Wttrmeproduktion  bel  Auskdhlung 
homoiothermer  Tlere.  Naunyn- Schmlcdebe rgs 

Archiv  fjJr  experimentelle  Pathologie  und  Pharma- 
kologie  (Berlin),  228  (1/2):  126-128.  1(9:56,  In 
German.  DN'LM 

The  total  heat  generation  of  the  organism  equals 
the  sum  of  exponentially  decreasing  basal  heat  pro¬ 
duction  and  the  exponentially  increasing  eounterreg- 
uiatory  heat  generation  in  the  cooling  process.  The 
curve  of  the  total  heat  generation  changes  with  dif¬ 
ferential  sensitivity  of  the  thermoregulatory  system 
to  anesthesia.  The  heat  generation  curve  can  be  ex¬ 
plained  only  by  assuming  a  peripheral  and  a  central 
effect  on  thermoregulation.  Assumption  of  different 
types  of  peripheral  receptors  Is  not  necessary. 
(From  the  author's  summary) 
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Behman,  F,  W. 

: THERMAL  BALANCE  IN  INDUCED  HYPOTHER¬ 
MIA:  A  CONTRIBUTION  TO  THE  PROBLEM  OF 
THE  ECONOMY  OF  SHIVERING]  Warmebt'lanzen 
bel  kunstllcher  Hypothermic:  eln  Belt  rag  zum 
Problem  der  Okonomle  deg  Kiiteztttern*.  -  — 
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Pfliigers  Arc  hi  v  f.ttr  die  gesamte  P  hyslologle 
(Berlin),  263  (2):  166-187.  1956.  In  German. 

DLC  (QP1.A63,  v.  265.): 

Dogs  In  which  the  shivering  mechanism  was 
suppressed  toy  deep  anesthesia  showed  a  steady 
decline  in  heat  production,  skin  temperature,  and 
heat  Voss  during  progressive  hypothermia  induced 
by  Intravascular  cooling.  Lightly  anesthetized  dogs 
responded  to  cooling  with  a  strong  shivering  be¬ 
fore  any  apparent  change  in  rectal  or  skin  temper¬ 
ature  occurred.  Shivering  was  associated  with  an 
almost  three- fold  increase  in  heat  production  and! 
ah  Increase  in  body  heat  loss  caused  by  increased! 
respiratory  volume.  Skin  temperature,  and  con¬ 
ductive  and  convective  heat  loss  ((resulting  from 
increased  sir  turbulence).  The  ratio  of  evapora¬ 
tive  heat  loss  to  total  beat  production  was  in¬ 
creased  during  shivering  from  10  to  18%.  Heat 
conductance  from  the  body  core  to  the  body  sur» 
face  showed  a  steady  decline  in  non-  shivering 
animals,  and!  an.  inc reuse  in  shi  vering  animal's,  in 
direct  proportion  to  heat  production. 
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Benjamin,  H.  B. , 

M.  Wagner,  H.  K.  Birlg,  and  W.  Zelt 
HYPOTHERMIA  BY  INTERNAL  COOLING.  « 
Science  (Washington),  123  (3208i):  11 28 -1129'.  June 
22,  1956.  DLC  (Q1.S35,  v.  123.) 

A  procedure  IS  described  for  Inducement  of  hy¬ 
pothermia  by  extracorporeal  cooling  of  blood  andi 
recirculation  through  the  organism,  in  a  series  of 
experiments  with  30  dogs  the  time  needed  to  cool 
the  organism  from  100“  F.  id  80°  F,  amounted  to 
20.  minutes.  No  cardiac  ftbrtliattory*  shivering,  dr 
Shock  symptoms  were  observed.  Rewarmlng  was 
also  achieved  by  warming  the  blood  extracorpore- 
ally  before  returning  it  to  the  ctfeuiitlOfy. 
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Benoit,  O. , 

M.  Jouvet,  and  'Mi.  Tanche 
[INCREASE  AND  DIFFUSION  OF  THE  ELECTRO- 
CORTICAL  RESPONSE  TO  AUDITORY  STIMULI 
IN  THE  HYPOTHERMIC  DOG]  Augmentation  et 
diffusion  de  la  response  electrocortical'e  a  des 
stimuli  audttlfs  chez  le  chien  efi  hypothermic.  — 
Journal  de  physlologie  (Paris),  48  (3)"  391-392. 
May -June  1956.  In  French.  DNLM 

An  insignificant  electrocortical  response  to 
auditory  stimuli  from  a  metronome  was  observed 
in  fief  mother  mie  curarlzed  dogs.  Under  hypother  - 
mic  conditions  there  appeared  an  Increased,  ampli¬ 
tude  of  primary  auditory  cortical  responses, 
which  at  26*  C.  were  four  times  the  normal;  a 
variation  in  voltage,  and  a  diffuse  response  at 
the  level  of  associated  and  sensory -motor  thres¬ 
holds. 
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Bering,  E.  A... 

Ji.  A,  TaTen,  J.  D.  Me  Murrey,  andi  W.  F. 

Bernhard 

STUDIES  ON  HYPO THERMIA  '09  MONKEYS.  H.  THE 
EFFECT  OF  HYPOTHERMIA  ON  THE  GENERAL 
PHYSIOLOGY  AN®  CEREBR,  .  ^  ‘MET  A  BO  LIS  M  OE 


MONKEYS  IN  THE  HYIOTHERMIC  STATE.  - Sur¬ 

gery  Gynecol,  andi  Obstetrics,  1102:  :('2i)i:  1 31- 1 3f.  Feb. 
1956  DLC  (RD1.S8.  v.  1C2) 

Monkeys  rendered  hypothermic  by  being  cooled  In 
an  lee -water  bath  at  3°C.,  and  re  warmed  In  a  45°G 
bath  demonstrated  a  decrease  In  pulse  rate,  a 
slight  decrease  of  mean  blood  pressure,  and  no 
change  In  venous  pressure.  A  prolongation  of  the 
Q-T  Interval  of  the  electrocardiogram  was  noted. 

At  about  31 0|C,  a  progressive  decrease  In.  cerebral 
ibl’obdi  Flow  occurred  with  decreasing  temperature 
which  did  not  parallel  the  fall  in  blood  pressure 
and  Was  accompanied  by  a  rise  in.  cerebral  vascu¬ 
lar  resistance.  Cerebral  oxygen  consumption 
dropped  sharply  between  31  and  27“C.  from  a  nor¬ 
mal  range  of  2,  5  to.  447  cm31  .per  100  grams  of 
brain  to  between  01.  8  to  f  cm3.  There  was  little 
change  below  27°C.  Blood  sugar  level1  Increased  a), 
most  66%  above  the  normal  resting  levels,  in  addi¬ 
tion,  a  progressive  drop  In  arteriovenous  cerebral 
blood  sugar  was  found  which  suggests  that  below 
30°C.  glucose  metabolism  is  markedly  reduced. 

This  observation  reflects  the  decrease  In  oxygen 
consumption.  (Authors'  summary,  modified) 
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Berne,  R.  M. 

CORONARY  BLOOD  FLOW  DURING  HYPOTHERMIA. 
— bi>  The  physiology  of  Induced  hypothermia,  p. 
165- 1>69.  National  Academy  of  Science s- National 
Research  Council,  'Publication'  461.  1956. 

DLC  (QP82.N34) 

Lowefing  the  temperature  of  the  blood  perfusing 
the  left  coronary  artery  of  dogs  produced  an.  in- 
crease  ifi  flow  which  returned  to  control  levels 
when,  the  blood  temperature  was  increased  to  nor¬ 
mal  values.  Myocardial  oxygen  consumption  was 
essentially  constant,  and  potassium  concentration 
was  lower  in  the  coronary  sinus  blood  than  in  the 
arterial  bipod1.  When,  copied,  tolppdl  entered  the  left 
coronary  artery,  7  put  of  f$  normo thermic  dogs 
had  ventricular  fibrillation  and  a  slight  reversal 
of  flow  during  systole,  followed  by  a  slight  rise 
and  fall ;  however,  in  diastole  there  was  a  gradual 
and  continuous  increase  in  coronary  flow  during 
ventricular  relaxation,  by  hypothermia  66%  of  the 
coronary  inflow  Occurred  during  lipmetric  relaxa¬ 
tion  despite  the  decreasing  perfusion  pressure  and 
the  prolonged  period  of  extra-vascular  compression. 
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Bernhard,  W.  F. 

THE  EFFECT  OF  HYPOTHERMIA  ON  THE  PE¬ 
RIPHERAL  SERUM  LEVELS  OF  FREE  17-HYDROXY- 

CORT1COIDS  IN  THE  DOG,  AND  IN  MAN.  -  hr. 

The  physiology  of  Induced  hypothermia,  ip*  175.-184.. 
National1  Academy  of  Science s- National  Research 

Council!,  Publication'  451.  1956.  DLC  (QP  83 . N34) 

Peripheral  arterial  plasma  17-hydroxyccrtlcold 
level  was  measured  In  laparotomlzed  dogs  before 
and  during  hypothermia  and  in.  patients  subjected' 
to  surgery  under  hypothermia  and:  compared'  with, 
nof  mother  mic  persons.  Dogs  and:  patients  revealed 
constant  peripheral  cortlcoid  levels  during  hypo¬ 
thermia..  Hypothermia  with  the  concomitant  reduc¬ 
tion  of  body  metabolism  simultaneously  depresses 
iproductloni  and  configuration  of  steroldl  hormones 
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to  a  similar  degree.  The  function  of  tihe  liver  con¬ 
jugation  of  steroids  during  hypothermia  is  depressed1. 
Immersion  cooling  did  not  provoke  a  stress  response 
as  measured  by  peripheral  TT-'hydroxy.cortlcoids. 
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Blair,  E, , 

A.  V.  Montgomery,  and  H.  Swar. 
POSTHYPOTHERMIC  CIRCULATORY  FAILURE. 

L  PHYSIOLOGIC  OBSERVATIONS  ON  THE  CIR- 
CULATION.  —  Circulation,  8  (6):  909-915. 

June  1956.  DLC  (RC681.  A1C5,  v.  8)i 

Dogs  were  cooled  by  immersion  in  ice  water  to 
a  rectal  temperature  of  30*  C. ,  without  ventilatory 
assistance,  and  rapidly  rewarmed  in  warm  water. 
The  animals  appeared  to  make  an  adequate 
cardiovascular  adjustment  to  the  lowered  body 
temperature.  Upon  rewarming,  however,  each 
animal  incurred  an  acute  circulatory  collapse, 
characterized  by  low  cardiac  output,  diminished' 
ventricular  work,  hypotension,  hyperpnea,  increased 
arteriovenous  oxygen  difference,  and  increased  total 
oxygen  consumption.  It  is  uncertain  whether  this 
'Circulatory  failure  is  central  or  iperipheral  in  origin. 
(Authors'  abstract,,  modified) 
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Brebner,  Di  F. , 

D.  Ms.  Kerslake,  and  J*  L.  Waddell 
THE  RELATION  BETWEEN  SWEAT  RATE  AND 
BODY  TEMPERATURE  WHEN  H'EAT  LOSS  IS 
SMALL  !|AbStraCt|L  Jour.  Physiol!.  s(LOndon)!, 
132  (#:  17P.  April  27,  1956. 

DLC  (QPJ.J75,  v.  132) 

Sweat  rate  was  meafufed1  under  conditions  ap¬ 
proaching  zero  thermal  gradient  and1  heat  flux  dur 
ing  immersion  of  subjects  In  a  water  bath  at  body 
temperature.  A  linear  relation  was  observed  be¬ 
tween  temperature  and  the  rate  of  sweat  secretion 
at  small  sample  areas  of  the  skin,  with  the  (extrap¬ 
olated')  Intercept  for  zero  sweat  rate  constant  for 
each  subject.  The  relation  was  independent  of 
prior  heating  or  cooling  and  was  observed!  over  t  he 
range  of  36.5-39 '  C. 
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Brooks,  C.  M. 

HYPOTHERMIA  AND  TH'E  NERVOUS  SYSTEM.  - 

In:  The  physiology  of  Induced  hypothermia,  p.  260- 
263.  National  Academy  of  Scle nc e s-National 
Research  Council,  Publication  451,  1956. 

DLC  (QP82.N34) 

Cooling  below  normal  body  temperatures  (1)  de¬ 
creases  the  excitability  of  nerves;  (2)  initially 
causes  hypoexcitability  but  also  hyper- reactivity  of 
the  nervous  system;  ((3)  slows  the  speed  of  con¬ 
duction  in  peripheral  nerve  and  spinal  pathway s ; 

(4)  causes  obscurity  in  the  purity  of  reflexes;  <i5)i 
produces  tetanus;  and  (16)  increases  the  polysynap¬ 
tic  reflexes  more  than  the  monosynaptic  reflexes. 
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Br-oks .  C.  M. 

HYPOTHERMIA  AND  THE  PHYSIOLOGY  OF  CAR¬ 


DIAC  EXCITABILITY. -  to:  The  physiology  of 

induce#  hypothermia,,  p.  287-301.  'National  Academy 
of  Sciences- National  Research  Council,  Publication 
451.  1956.  DLC  (QP82.N34) 

A  survey  of  studies  of  cardiac  excitability  re¬ 
veals  that  hypothermia  (1.)  causes  arrhythmia, 
fibrillation,  and1  a  decrease  in  cardiac  output;  i((2)i 
affects  pacemaker  action,  and  (3)  slows  the  proc¬ 
ess  of  excitatory  depolarization  and  re, polarizing 
reactions.  If  the  cardiac  cycle  is  considered  to 
begin  with  the  initiation  of  propagated  activity 
(the  Q  wave  of  the  electrogram)1  it  is  seen  that: 
i(a)!  there  is  a  refractory  period  which  in  total 
duration  is  approximately  identical  with  ifhe  phase# 
of  depolarization  and!  repolarization,  or  the  Q-T 
interval  of  the  electrogram;  (b)  the  fefifactory  pe¬ 
riod!  is  an  irresponsive  pefio#  in  that  a  normally 
propagated  response  cannot  occur  until  some  time 
after  completion  of  full  repolarization;  (c)  recovery 
of  excitability  is  a  complicated  process;  and  (d) 
the  heart  is  vulnerable  to  fibrillation  by  strong 
simple  electrical  stimuli  at  specific  intervals. 

(50  references) 
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‘Brown,  Douglas  E.  S. 

SOME  CONSIDERATIONS  OF  PHYSICOCHEMICAL 
FACTORS  IN  HYPOTHERMIA - In:  The  phys¬ 

iology  of  induced  hypothermia,  p.  1W7',  National 
Academy  of  Sciences- National  Research  Council, 
Publication  451.  1956  DLC  (QP82.N34) 

Basic  physicochemical  considerations  in  hypo¬ 
thermia  relate  to  the  laws  governing  the  depend¬ 
ence  of  cellular  activities  and  their  enzymatic 
reactions  ph  temperature,  iohs,  metabolites,  and 
drugs.  Of  ipartlcular  importance  are  such  cellular 
phenomena  as  excitability,  rhythmicity  and'  con¬ 
tractility.  In  regulating  the  oxygen  transport  these 
can  act  lnterdependently,  since  their  specific  rates 
are  set  at  complementary  levels.  When  the  body 
temperature  is  lowered,  the  ratios  are  reduced  in 
accordance  with  the  temperature  coefficients  of 
the  respective  processes. 
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‘Brown,,  E’frnest).  B. 

TOLERANCE  OF  THE  HYPERTHERMIC  DOG  TO 
CARBON  DIOXIDE.  ==■  Univ.  of  Minnesota,  Min¬ 
neapolis;  Issued  by  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  no.  56-81, 
July  1956.  5  p.  AD  113  245  PB  124  604 

Tolerance  of  the  hyperthermic  dOg  to  elevated 
CO2  tensions  in  the  Inspired  air  was  determined, 
ah#  the  results  were  compared'  with  those  of  simi¬ 
lar  experiments  obtained  on  normothermic  dogs. 

An  elevation  of  body  temperature  of  T  to  3’  C. 
produced  by  inhalation  of  warm,  moist  oxygen  and 
by  warming  with  infrared  lamps  decreased  the 
tolerance  of  dogs  to  elevated  CO2.  (Author's  ab¬ 
stract) 
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Brown,  Theodore  G. 

HYPOTHERMIA  A  REVIEW  OF  THE  CARDIO¬ 
VASCULAR  EFFECTS  OF  HYPOTHERMIA  — 
Jour.  South  Carolina  Med.  Assoc. ,  52  iHiO-l'lh 
365-373:  390-398.  Oct. -Nov.  1956.  DN'LM 
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A  review  Is  presented  of  the  literature  dealing 
with  the  physiological  effects  of  hypthermla  to 
general  and  especially  the  cardiovascular  effects. 
The  salient  features  appear  to  be  (1)  fall  In  heart 
rate  and  blood  pressure,  (2)  slowing  of  lntracard lac 
condition,  (3)  drop  to  cardiac  output,  (4)  rise  to 
venous  pressure,  (5)  Increase  to  cardiac  Irrita¬ 
bility  to  some  form,  and1  (6 )  decrease  to  myocar¬ 
dial1  oxygen  consumption.  All  of  these  effect's 
become  particularly  marked  at  body  temperatures 
below  28°C.  Consideration  Is  given  to  the  method's 
of  cooling,  and  to  ventricular  fibrillation,  electro¬ 
lyte  changes,  renal  function,  electrocardiogram, 
and  myocardial  function  during  hypothermia.  (178 
references) 
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Brack,  A., 

W.  Gnflchtel,  B.  LOhr,  and  W.  Ulmer 
[ANIMAL  EXPERIMENTS  ON  THE  PROCESSES 
LEADING  TO  ACIDOSIS  IN  PHARMACOLOGICALLY 
MAINTAINED  HYPOTHERMIA  DOWN  TO  20°  CORE 
TEMPERATURE ]  Tlerexperlmentelle  Untersuchun- 
gen  fiber  die  fur  Acldose  fdhrenden  VorgSnge  bei 
pharmakologlsch  unterstflzter  Hypothermle  bis  26° 
Kerntemperatur.  — Zeltschrlft  fflr  die  gesamte 
experlmentelle  Medlzin  (Berlin),  127  (6):  587-596. 
Sept.  1956.  In  German.  DNLM 

An  increase  in  acidosis  of  the  arterial  plasma 
parallel  to  the  cooling  to  observed  to  pharmacologi¬ 
cally  supported  hypothermia.  This  acidosis  may  be 
masked  by  the  corresponding  hyperventilation.  The 
acldbsto  to  caused  by  lowered  tissue  oxygen  tension. 
Retention  of  C02  to  excluded  as  a  causal  factor.. 
The  acldbsto  appears  at  a  definite  time  during  the 
cooling  process. 
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Bruc-k,  A.  , 

6.  Ldhr,  and  W.  Ulmer 

[ANIMAL  EXPERIMENTS  ON  THE  REGULATION 
OF  RESPIRATION  IN  PHARMACOLOGICALLY 
MAINTAINED  HYPOTHERMIA  TO  20”  C.  CORE 
TEMPERATURE]  Tlefexpeflimentetlil'e  Untersuchun 
gen  ilber  die  Regulation  der  Atmung  bet  pharma- 
kotoglsch  unterstiizter  Hiypothermie  bis  20°  C, 

'Kemtemperatur. - Zeltscihrlft  fur  die  gesamte 

experlmentelle  Medlzl'n  ( Berlin'):,  1' 2?' '(l6:)if  597-604. 

Sept.  1956.  In  German.  DNlyM' 

Experiments  conducted  with  dogs  showed  that 
COj  Is  hot  an  active  respiratory  regulator  at 
lover  temperatures  In  hypotherm ia  even  though 
this  Is  maintained  with'  a  lytic  cocktail'.  The  car¬ 
bon  dioxide  tension  approaches  the  paralytic 
threshold  due  to  non  -  gas  •  evolving  acidosis  It  the 
pharmacologic  measure#  are  carried  out  until 
counter  -  regulatory  responses  are  Inhibited.  Regu 
Utlon  of  respiratory  minute  volume  is  done  pri¬ 
marily  by  the  route  of  oxygen  partial  pressure 
whereby  it  is  still  unresolved  to  what  extent  the 
chemoreceptors  participate  and1  to  what  extent  It 
1|  determined  toy  the  tissue  needs.  As  oxygen 
'breathing  Is  ;  equlred  for  the  tissues.  art-ill  cl  el 
respiration  must  be  substituted  to  regulate  the 
GOj  tension.  Maintenance  Of  a  slight  acidosis  1's 
recommended  to  promote  oxygien  release  to  tissues. 
'('Fromi  the  authors'  summary')' 

32 
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Bullard,  R.  W. 

MAINTENANCE  OF  ARTERIAL  PRESSURE  AND 
CARDIAC  OUTPUT  IN  THE  HYPOTHERMIC  RAT 
|[|Abstractj]l  Federation  PrOceetongs,  15  ("1, 
part  V)':  28.  March  1956.  DLC  (;QH30l,F37,  v,  IS')' 

Unane sthetized  rats  were  cooled  In  water  to  var¬ 
ious  temperatures  between  36°  and  14°  C.  The 
arterial  pressure  remained  high  while  the  cardiac 
output  was  decreasing,  hence  the  calculated  total 
peripheral  resistance  was  increased  in  cold  ani¬ 
mals.  The  viscosity  of  the  blood,  as  measured  in 
a  capillary  tube,  increased  with  lowered  body  tem¬ 
perature.  This  increase  accounted  for  most  of  the 
increase  of  the  total  peripheral  resistance.  How¬ 
ever,  at  al'l  temperatures  transient  variations  in 
mean'  arterial  pressure  and  pulse  pressure  occurred 
which  could  be  explained  only  by  vasomotor  ac¬ 
tivity.  Therefore,  the  maintenance  of  arterial 
pressure  despite  the  lowered  cardiac  output  of  the 
hypothermic  rat  depends  upon  increased  peripheral 
resistance,  most  of  which  is  due  to  the  increase 
of  blood  viscosity  and  little  to  vasoconstriction. 
(Quoted  in  part) 
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Cahn,  3k,, 

and)  M.  Herold 

[CARDIAC  METABOLISM  IN  HYPOTHERMIA] 

M’£tabpllsme  cafdiaque  sous  hypothermle.  - 

Comptes  rendus  de  la  Societe  |e  biologie  (Parts), 
1(5.0'  ( l'O):  1689- 1693.  1956.  to  French. 

DLC  (QP1.S7,  v.  ISO), 

Drugs induced  cooling  of  dogs  from  38°  to  28°  C. 
was  observed  to  produce  a  62%  reduction  in  the 
cardiac  consumption  of  glucose,  and  a  50%  de? 
crease  in  consumption  of  pyruvate  and  lactate. 

The  coefficient  of  myocardial  extraction  (arterial- 
venous  difference/ arterial  concentration  x  100) 
was  decreased  for  glucose,  Increased  for  pyruvate, 
and  unchanged  for  lactate.  At  %V  C.,  cardiac  con¬ 
sumption  of  glucose  and  lactic  acid  was  increased 
towards  normal  values.  Cooling  to  26°  C.  by  re¬ 
frigeration  caused  an  80%  decrease  in  the  myo¬ 
cardial  consumption  of  lactate,  a  75%  dec  rease  to 
pyruvate  consumption,  and  a  25%  decrease  In  glu¬ 
cose  consumption.  The  coefficient  9*  myocardial 
extraction  was  doubled  for  glucose,  reduced  33% 
for  pyruvate,  and  reduced  50%  for  lactate.  It  Is 
concluded  that  hypothermia  induced  by  neuroplegic 
drugs  is  characterized  chiefly  by  *■  reduction'  in 
the  cardiac  utilization  of  glucose,  while  that  ln<- 
duced  'by  refrigeration  results  Ini  a>  deGfea'sed'  utils 
li'zatlon  of  lactate. 

5399 

Cahn,  j, , 

and'  M.  Hdrold 

[CARDIAC  METABOLISM  DURING  HYPOTHER¬ 
MIA:  EFFECTS  OF  SOMATOTROPIC  HORMONE 
i((ST'Ht)fjl  Metaboilsme  cardlarjue  sous  hypothermle: 
effete  de  l"  hormone  somatotrope  (STH). 

Comptes  rendus  de  I'a  Societe  de  biologie  (I'PaflBl)), 
150  (11):  1879-1881.  1956.  In  French. 

D'LC  (QP1.S7,  v.  1 50) 

The  effect  of  somatotropic  hormone  (STH()i  on 
the  cardiac  metabolism  of  dogs  was  Investigated 
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at  normal  temperature  and'  during  hypothermia 
produced  by  the  administration  of  drugs  or  by  re  - 
frige  ration.  At  39°  C. ,  STH  reduced  cardiac  con¬ 
sumption  of  glucose  and  pyruvate  and  essentially 
abolished  consumption  of  lactate.  At  28°,  STH  re¬ 
duced  the  cardiac  consumption  of  glucose  and  py¬ 
ruvate  and  increased!  that  of  lactate.  Administra¬ 
tion  of  drugs  at  37°  and  during  cooling  to  30°  re¬ 
duced  glucose  and  pyruvate  consumption  more  than 
lactate  consumption,  resulting  In  a  lactate  utilisa¬ 
tion  greater  than  that  of  glucose.  At  28°,  cardiac 
glucose  consumption  was  Increased,  while  pyruvate 
and  lactate  consumption  were  decreased.. 

5400 

Carlson,  L.  D,, 

and  D.  C.  Pearl1 _ 

EFFECTS  OF  TEMPERATURE  AND  WORK  ON 

METABOLISM  AND  HEAT  LOSS  IN  MAN.  - Proc. 

Soc.  Ezper.  Biol,  and  Med.,  91  (2):  240-244.  Feb. 
1958.  DLC  (QP1.S8,  v.  21) 

Skin  temperature,  heat  loss,  and  oxygen  consump¬ 
tion  were  measured  in  four  male  Sub  jects  clad  In 
shorts  and!  exercising  in  cooling  (20°  to  10°  '.  l.n 
1/2  hour)  and  cool  (10°  C. )  environments.  Initiation 
of  exercise  during  cooling  resulted1  In  a  faster  drop 
In  akin  temperature,  a  greater  heat  loss  ffon*  the 
legs,  and  a  smaller  heat  debt  than  that  found  during 
exerclae  begun  alter  cooling.  Rectal  temperature 
was  unchanged,  and  oxygen  consumption  was  com¬ 
parable  to  that  required  during  exercise  at  20°. 
When  exercise  was  Initiated  after  cooling,  the  rapid 
fall  In  rectal  and  skin  temperatures  was  arrested, 
but  shin  temperature  was  not  Increased  during  20 
minutes  of  exercise.  Heat  loss  by  respiration  was 
20%  greater  than  that  observed  In  exercise  during 
cooling;  after  90  minutes  of  shivering,  heat  Input 
was  doubled,  but  skin  and  rectal  temperatures  con¬ 
tinued  to  decline.  It  Is  concluded  that  the  energy 
cost  of  exercise  Is  greater  after  than  during  cool¬ 
ing. 
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Cter,  J.  F. , 

B.  Drevon  and  M.  Tanehe 
[CALCEMIA  IN  EXPERIMENTAL  HYPOTHER¬ 
MIA]  La  ealelmle  dans  ('  hypothermle  expert- 
mentale.  Journal  de  physiologic  ('Pafl'SI),  4'8 
i((3i);  4*5 -4158!.  May- June  1956.  In  'FfeneHb  BNiLM' 

Deep  hypothermia  (between  20°  and  25°  C.  )•  In¬ 
duced  In  anesthetized  deg#  by  cooling  them  In  Ice 
for  approximately  two  hours  failed  to  produce  cal 
cemla.  On  the  other  hand,  hypothermic  rats  dem¬ 
onstrated  an  elevated  level  of  blood  calcium.  The 
difference  In  behavior  of  blood  calcium  under  hy¬ 
pothermic  conditions  is  probably  related1  to  the 
species  difference. 
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CoratxK'uf,  E.,, 

C.  KaySef ,  and  Y.  M.  Gargouil 
[THE  RE POLARIZ ATION  OF  THE  MYOCARDIUM 
DURING  HYPOTHERMIA  IN  THREE  MAM'MAIJAN 
SPECIES:  GUINEA  PIG,  MARMOT  (CITELLUS 
CITELLUS).  /vN©  WHITE  RAT]  La  repolarlsatlon 
do  n.vocarde  am  tens  d!e  Phypothermle  chez  itwol® 


esp^ces  de  Mamimtferes:  C obaye ,  Spermophl'le 

f'Cltellus  citelllih-)  et  Rat  hlanc . - Comptes  rendu# 

de  I'Academle  des  sciences  (Partsi),,  243  (21):  1673- 
16 7 6.  Nov.  19,  1956,  In  French. 

DLC  (Q48.A14,  v.  243) 

Electrocardiograms  and!  IntraceWular  electro¬ 
grams  of  the  iheart  muscle  of  'hypothermic  guinea 
pigs,  rats,  and1  marmots  were  obtained  at  heart 
temperatures  from  37°  to  112°  C.,  produced  by  Ir¬ 
rigation  of  the  open  thoracic  cage  with  physiologi¬ 
cal  illquld  at  varying  temperatures.  A  typical!  slow¬ 
ing  of  the  electrocardiogram  was  observed  with  de. 
c  lining  heart  temperatures.  In  hypothermic  rati, 

In  marmots  at  22°  C.,  and  In  guinea  pigs  below 
26^  C,,  a  dtvtlton  of  the  slow  wave  of  the  e!lecl#o- 
c  aid  log  ram  occurred!  simultaneously  with  forma¬ 
tion  of  a  plateau  In  the  descending  wave  of  the 
Intracellular  potential.  The  new  electrocardiograph¬ 
ic  wave  formed  by  division  of  the  slow  wave  was 
similar  to  that  observed  by  Osborn  'M  hypothermic 
dogs.  It  Is  suggested  that  the  Osborn  and  T  waves, 
referring  to  the  rapid  and  second  phases  of  re¬ 
po  larlzatlon,  respectively,  coincide  at  normal  body 
temperatures  and  are  separated  only  during  hypo¬ 
thermia. 
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Cottle,  W.  H., 

and'  L,  D.  Carlson 

REGULATION  OF  HEAT  PRODUCTION  Bl  COLD- 

ADAPTED  RATS.  -  Proc.  Soc.  Exper.  Biol,  and 

Med.,  92  i(i4'i):s  845-849.  Aug.  -Sept.  1956. 

DLC  (QP1.S8,  v.  92) 

A  study  was  made  of  the  effect  of  cold  adapta¬ 
tion  oft  the  non- shivering  thermogenetlc  activity 
of  curarlzed  rats  exposed  to  cold.  All  curarlzed 
rat#  exposed  to  a  temperature  of  5°  €.  Increased 
their  heat  production,  but  only  cold-adapted  animals 
prevented  a  marked  decline  In  body  temperature. 
Adrenomedutlatlon  reduced  the  ablllt  '  of  cold- 
adapted  rats  to  Increase  heat  production,  but  had 
no  effect  on  unadapted  animals.  Non- shivering 
thermogene#ls  1#  attributed  to  the  release  of  both 
adrenal1  and'  extra- adrenal  epinephrine  of  exposure 
to  cold.  It  Is  suggested  that  cold  adaptation  In¬ 
creases  sensitivity  to  epinephrine. 
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Couves,  C.  M., 

R.  C.  Overton,  and'  W.  L.  Eaton 
HEMATOLOGIC  CHANGES  IN  HYPOTHERMIC 
DOGS.  -  Surgical  Forum,  6  (Proc.  Forum  Ses¬ 

sions,  Clinical  Congress  of  the  Amer.  Coll,  of 
Surgeons,  41st  (Chicago,  Ill1.,,  l!955;)))j,  p.  102-106. 
1956.  DLC  (RD1.A363,  v.  6) 

The  body  temperature  of  dogs  was  reduced  to 
18°  of  25°  C.  The  animal#  were  kept  at  these 
temperatures  for  1  to  4  hours.  Since  both  the  co¬ 
agulation  time  and  prothrombin  estimation  In  the 
plasma  were  unaffected,  hypothermia  was  not  con¬ 
sidered  to  seriously  affect  the  over-all  coagula¬ 
tion  mechanism.  The  importance  Is  stressed  of 
the  prolonged  bleeding  times  and  reduced  platelet 
counts  at  lowered  temperatures,  since  bleeding 
time  is  a  measure  of  the  capillary  response  it© 
trauma.  The  increase  may  be  due  to  altered  cap- 
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Hilary  response  as  a  result  of  cold,  ito  Che  i  n  - 
crease  in  venous  pressure,  and  the  reduced  plate¬ 
let  count.  (Authors'  discussion,  modified)  i((20>  ref¬ 
erences) 

5405 

Covlno,  B.  G.„ 

W.  R.  Beave -s,  and  D.  W.  Rennie 
HIND  UMD  BLOOD  FLOW  DURING  IMMERSION 
HYPOTHERMIA  (Abstract].  -- -Amer.  Jour. 

Physiol.,  187  (3):  593.  Dec.  1 95:6. 

DLC  (QP1.A5,  v.  187) 

Femoral  arterial  blood  flow,  arterial  pressure, 
and  electrocardiographic  tracings  were  recorded 
simultaneously  during  progressive  Immersion  hypo¬ 
thermia  in  anesthetized1  dogs.  During  the  initial' 
cooling  phase  (to  35°  C. )  the  average  femoral'  ar¬ 
terial  flow  Increased  significantly,  white  blood 
pressure  and  peripheral  resistance  were  decreased. 
Throughout  the  remainder  of  the  cooling  period  the 
blood  flow  and  pressure  showed  a  gradual  decline. 
Since  skin  temperature  rapidly  approximated  the 
bath  temperature  ifS#  C .,),  the  Increased  volume 
flow  was  apparently  handled  by  skeletal  muscle 
vessels.  Measurement  of  femoral  arteriovenous 
oxygen  and  temperature  differences  during  cooling 
revealed  a  minima!  differentia!  at  the  point  of 
maximal  flow,  suggesting  the  opening  of  arterio¬ 
venous  Shuntsi  in  skeletal1  mUsclei,  (((Quoted'  in  part})' 

5406 

Crosby,  W.  H. 

SOME  PROBLEMS  OF  HEMATOLOGY  IN  HYPO¬ 
THERMIA:  AN  INTRODUCTION.  —  In:  The  phys¬ 
iology  of  Induced  hypothermia,  p.  183- 185.  National 
Academy  of  Sciences- National1  'Research  Council, 
Publication  451.  195 6.  DLC  (QP82.N31) 

The  following  hematological  findings  were  ob¬ 
served  in  dogs  surface-cooled  to  a  body  tempera¬ 
ture  of  approximately  20°  C. :  (1)  the  platelet  count 
fell1  to  quite  low  levels  and1  returned  to  normal 
level's  upon  re  warming;  (2)  the  leukocytes  disap¬ 
peared  and  then  reappeared  upon  rewarming;  (3) 
changes  in  the  coagulation  mechanism  occurred , 
which  may  possibly  be  attributed  to  thrombocyto¬ 
penia;  and  (4)  the  hematocrit  increased'  in  most  of 
the  animals,  and  recovered  more  slowly  than  the 
previously  observed  changes. 


5407 

Cunningham,  D.  J.  €.., 

and  J.  L.  H.  O'Rlordan 

RESPIRATORY  EFFECTS  OF  RAISING  THE  BODY 
TEMPERA TURE  P  MAN  [Abstract].  -*=  Jour. 

Physiol.  (London),  131  (3):  14P-15P.  March  28,  1956. 

DLC  CQ;P1.  J75,  v,  1'3I) 

The  respiratory  effects  of  increased  body  temper  - 
a  tore  produced1  by  high  envtf  onmental1  wet  -bulb 
temperatures  were  Investigated  In  five  subjects.  The 
decline  in  alveolar  COj  pressure  and  the  Increase 
In  venU'latlon  observed  at  elevated  temperaturef 
were  often  greater  when  the  temperature  was  rtslng 
than'  when  It  was  at  a  steady  elevated  value.  Below 
the  normal  alveolar  COj  level,  sensitivity  to  in¬ 
creased'  ventilatory  CO2  was  reduced1  'by  Increased 
temperature  while  at  and  above  the  normal  level, 
sensitivity  was  doubled. 


5408 

D'AmatOi,  'H1.  E. 

CARDIOV ASC U LAR  FUNCTIONS  P  DEEP  HYPO¬ 
THERMIA.  — ~  tel  The  iphysiology  of  induced'  hypo¬ 
thermia,  p.  1'4’6- 1(60.  National'  Academy  of  Sciences- 

’National1  Research  Council1,  Publication  4'5"1'.  1 95  6 

DLC  (QP82.N34) 

Hypothermic  dogs  at  a  body  temperature  of  20“ 

C.  exhibited  cardiac  output  and  work  per  minute 
about  15%  of  normal,  with  stroke  volume  remain¬ 
ing  normal.  Systemic  arterial  pressure  was  60-70 
mm.  Hg.  The  reduction  of  these  functions  is  ref¬ 
erable  to  the  extreme  bradycardia  w'hiih'  occur# 
at  this  temperature. 

5409 

'Fedor  ,  'E,,  J, , 

M'.  Levine,  C.  'Buss:,,  and  ®.  Fi'shef 
THE  EFFECT  OF  PROLONGED  HYPOTHERMIA  ON 
OXYGEN  CONSUMPTION  OF  THE  LIVER  SLICE. 
- Surgical  Forum,  6  (Proc.  Forum  Sessions,  Clini¬ 
cal1  Congress  of  the  Amer.  Coll'.  of  Surgeons,  4' list 
(Chicago,  1955)),  p.  143-146.  1956. 

DLC  (RD1.  A3 63,  v.  6) 

Anesthetized  dogs  were  immersed  in  a  cold  water 
lath  at  10°  C.  until1  the  rectal  temperature  read  28° 
to  29°  C.  At  this  time  the  animals  were  placed  In 
ah'  ai'r  conditioned  room  and  body  temperature  was 
maintained  at  22°- 24°  C.  for  1-5  or  for  6-10  hours. 
Studies  of  excised  liver  tissue  showed'  that  the 
oxygen  uptake  was  not  altered  by  1-5  hours  of  hy¬ 
pothermia,  'but  was  significantly  decreased  after 
6- 10  'hour#  of  cooling.  Significant  alterations  of 
ll'Ver  glycogen,  protein  nitrogen,  protein,  and  non- 
protein  nitrogen  occurred,  in  the  1-5  hour  hypo¬ 
thermic  group  a  significant  decrease  in  fatty  acids 
was  found!  Rewarming  the  animals  to  pre-cooling 
level's  f estpf edi  the  oxygen  uptake  to  normal  of 
above  normal  and  liver  composition  to  normal. 

The  oxygen  ephlv'mpfioh'  ofttve#  slices  wa#  hot 
affected1  iby  the  glycogen  content  of  the  i'fvef  of  'by 
ibloodi  glucose. 
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'Fefguson,  L  P. , 

A.  B.  Hertzman.  A.  J.  Rampone,  and  M.  L. 
Christensen 

MAGNITUDES,  VARIABILITY  AND  RELIABILITY 
OF  REGIONAL  SWEATING  RATES  IN  HUMANS 
AT  CONSTANT  AMBIENT  TEMPERATURES.  == 
St.  Louis  Univ. ,  Mo.  (Contract  AF  18(600) -96); 
issued  by  Wright  Air  Development  Center,  Aero 
Medical  Lab.  ,  Wr igiit -  Patterson  Air  Force  Base, 
Ohio  (projieet  no.  7155)).  WADC  Technical'  Report 
no.  56-38,  Feb.  1956.  |!67|,p,  AD  95  418 


UNCLASSIFIED 


Observations  of  sweating  rate  by  the  desiccating 
cansule  technique  were  made  On  1'0  regions  of  the 
body  surface  in  six  male  nude  subjects  in  Saint 
Louis  University  School  of  Medicine  during  the 
summer  of  4955.  The  subjects  were  exposed  to 
accurately  controlled'  climate#  of  90°,  100° ,  1 10  ° 
and'  115”  constant  dry  bulb  temperatures,  with  one 
constant  vapor  ipfe$sure.  The  magnitudes  of  re¬ 
gional  sweating  rates  are  described'.  The  ratio  of 
regional  sweating  to  total  sweating  never  tends  to 
approach'  unity,  oof  is  it  ipossi'ble  to  use  one  re¬ 
gional'  sweating  rate  ,t»  preoliict  another.  Topo¬ 
graphical'  differences  tB  var lability  of  regional' 
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Sweating  rates  alter  as  sudomotor  drive  is  in¬ 
creased.  Prediction  o(  sweating  fates  from  one 
region  to  another  on  the  body  surface  was  not 
possible.  In  any  one  experiment,  two  determina¬ 
tions  of  the  regional  sweat  rate  gave  adequate  and 
reliable  results  and  the  use  of  this  observation 
should  significantly  reduce  the  labor  involved1  in 
future  similar  experiments.  The  reported  results, 
especially  in  regard  to  the  location  of  the  most 
variable  and!  least  variable  body  sweat  areas;  the 
Shift  in  sweating  pattern  dominance  from  lower  to 
upper  body  regions  with'  increasing  heat  load;  ah# 
the  absolute  magnitude  of  sweating  responses  ob¬ 
tained  in  various  body  regions  have  important 
applications  in1  the  optimal1  design  andl  Use  of  ven¬ 
tilated  clothing.  (Authors'  abstract) 

Fla; her,  B. , 

E.  J.  Fedor,  S.  H.  Lee,  W,  K.  Weitzel,  ft. 

Selker,  and  C.  Russ 

SOME  PHYSIOLOGIC  EFFECTS  OF  SHORT-  AND 
LONG  -  TERM  HYPOTHERMIA  UPON1  THE  LIVER. 

- 1  Surgery,  40  (5):  862-873.  Nov.  1956. 

#LC  (R01.  S7%  v.  40.)! 

A  Study  of  the  liver  In.'  dogs  exposed  to  short  fib 
ihoufsi)  and'  ipfoionged1  (12  hours)  hypothermia  (2;2.:5° 
to  23.5°C.  )i,  followed  by  rewarmlng,  revealed  that 
although  the  bile  volume  was  markedly  decreased, 
cholic  acid  concentration  was  not  similarly  depressed. 
The  length  of  @me  requited  for  their  return  to  nor  - 
mal  levels  was  dependent  upon  the  length  of  hypo¬ 
thermia.  A  significant  Inc  tease  occur  fed1  in  the  liv¬ 
er  nonproteln  nitrogen  fifaedon',  andl  a  marked  de¬ 
crease  tn  the  glycogen  content.  The  latter  failed!  to 
return  to  .normal  following  rewarmlng.  Nip  decrease 
In.  illvef  oxygen  consumption  was  seen  in  up  to  6 
hours  of  hypothermia.  Longer  periods  of  cooling 
produced  a  significant  decrease.  A  decrease  In  he¬ 
patic  blood  #o.w  was  noted1,  which  promptly  returned 
to  ndfrnal1  following  re  warming  even  after  hypother 
mia  up  to  12  hours.  It  Is  concluded  that  hypother¬ 
mia  maintained  for  as  long  as  12  hours  produces  no 
.irreversible  changes  By  the  illver  Insofar  as  bil¬ 
iary  secretion,  oxygen  consumption,  composition  (ex¬ 
cepting  glycogen1),  ah#  hepatic  blood-  Mow  are  con¬ 
cerned.  ( Authors'  summary  and  conclusions,  modi¬ 
fied) 

5412 

Gentile,  M., 

G,  Allegra,  and1  L.  Tonelll 
I'DiEPpIflGN  OF  THE  ELECTROCARDIOGRAM 
CHARACTERISTIC  OF  INDUCED  DEEP  HYPO¬ 
THERMIA:  SYSTEMATIC  STUDY  DURING  COOL¬ 
ING  TO  1 9°  - 1 8°  IN  16  EXPERIMENTS  FOLI0WED 
ig'Y  SURVIVAL  OF  THE  ANlMALJI  Deflntzlone  dell1' 
ICG  earatterlstlco  dell  ipotermla  profonda  prove - 
Caita:  studio  slstematiico  nelll'o  faSe  del  faf#e##A- 
mento  flr.o  a  19° -18°  In-  16  espertenze  he, guile  dWIIla 
sopravvtvenza  del'l  'animate.  —  Archlvlo  d't  c'hlrur- 
igta  del  toraCe  ('FlTehizeji,  131  .(i4'.)ii  7817-S09i.  Oct.- 
Dec.  19 56.,  tei  Italian',  with1  English,  summary 
(.p.  807).  D'NLM 

The  following  elect. foca.fdli'og.raphlc  changes  were 
obwervedi  lin  dogs  subjected1  to  'body  cooling  to  19°- 
iBv  C...  that  sufvituedl  Without  permanent  damage  Of 
softie  type:  fl)1  a  ipfogresslve  decUlne  of  frequency, 
ipafaillleilithg  dlrop-  in  .temper atuire;  (2)  no  ttinpoftant 


change  in  rhythm,  except  for  bradycardia:  (3)  f re  - 
quent  tout  unsteady  variations  of  the  volatage,  of  the 
amplitude,  and  of  the  shape  of  P;  (4.)'  premature 
lengthening  of  the  P-R  lsiterval!;  .(Si)  limited  varia¬ 
tions  of  the  QRS  Segment;  i(.'6i)i  progressive  length¬ 
ening,  with  changes  of  the  level  of  S-T  and  deep 
premature  and  steady  alterations  of  the  T:  and  i((7‘)i 
remarkable  llengtheRBig  of  the  T-Pfiof  T-Qi)i  seg¬ 
ment.  f  Authors'  summary,  m  Kill-led) 

5413 

Gertoode.,  F., 

•I.  A.  Da  Costa,  and  J-.  W.  Ratcllffe 
'LJVER  CIRCULATION  LN  GENERAL  HYPOTHER¬ 
MIA.  J>.  EFFECT  OF  COOLING  UPONOXYQEN 
SATURATION  AN®  liLECfftOLYTES  ®ji  HEPATIC 
BLOOD.  -  -  Stanford  Med.  Bull.  14  i(Ili)s  57-59, 

Feb.  1956.  DN'LM 

i|n  a  study  of  the  efficiency  of  hepatic  Ctrcuia- 
itlon  In  hypothermia,  10  dogs  were  subjected  to  a 
body  temperature  of  25°  C.  under  general  anes¬ 
thesia,  and  were  examined  with  regard  to  changes 
in  oxygen  saturation  and  in  sodium  and  potassium 
concentrations  in  blood  samples  from  the  aorta, 
.inferior  vena  cava,  portal  vein,  and  hepatic  vein. 
The  livers  utilized  oxygen  an#  did  hot  manifest 
hepatocellular  hypoxia  tf  hyperkaliemla  in  hepatic 
vein  blood  Is  a  reliable  sign  of  the  phenomenon. 
The  oxygen  saturation  of  the  hepatic  vein  blood 
was  higher  at  a  body  temperature  of  25°  C,  than 
at  normal  temperature.  Serum  sodium  changes  ap¬ 
peared  to  be  Insignificant.  i(iA'u*hdf»i''  summary, 
modified) 
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Ghinozzi  ,  G,  P, 

l&PPiCf  OF  PRitNiiSONE  ON  BODY  HYPO-s 
TH'EUMIA  INDUCED  BY  COLD]  Influenza  del  pred¬ 
nisone  neil’ipotermia  corporea  provocata  da  freddo. 
— —  Rivista  dl1  medicina'  aeronautica  ('Roma1)!,  19 
(3):  4 76- 465.  July- Sept.  1956.  to.  Italians  with  Eng¬ 
lish  summary  (p,  484).  D'LC  (RCI050.R56,  V,  19) 

Rabbits  exposed  to  cold  (-20°  C.)  in  a  .specially 
constructed  chamber  showed  a  decrease  of  5.75°  C. 
in  rectal  temperature,  and  a  dec rease  of  apprexi - 
mately  0. 045  mg.  in.  Blood!  ketosteroid  content. 
Prednisone- treated  rabbits  exposed  to  cold  showed! 
a  slight  decrease  in  rectal  temperature  (0.30°  C.), 
and  an  insignificant  Increase  (0.005  mg.)  In.  blOodi 
ifeetoisteroidi  content.  Prednisone  stimulates  fat, 
sugar,  and  protein  metabolism,  thereby  Increasing 
caloric  production,  a  factor  of  great  importance  to 
a  subject  at  low  itemperatufes,  The  administration 
of  prednisone  its  recommended  for  the  protection 
of  flying  personnel  under  hypothermic  conditions. 
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Giaja,  J., 

ind!  ■)'.  Radulovl/ 

[THE  CARDIAC  STIMULATING  EFFECT  OF  I1LOOD 
FROM  THE  ORGANISM  flS  DEEP  HYPOTHERMIA ] 
De  faction  stlmulante  cardlaque  du  sang  de  I  'or- 
ganlsme  en  profondc  hypothermle.  •  Complies 
rendus  die  1  'Academic  dies  sciences,  f Paris  ),  2413 
( 20-):  1465-1467.  Nov.  12,  1956.  In  r'rench. 

©LC  (Q40.A14,  v.  243) 
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Injection  of  blood  from  hypothermic  rats  was 
found  to  stimulate  the  heart's  of  fatigued'  frogs  and1 
to  prolong  the  duration  of  beating  in  open-chested 
rats.  A  transient  restoration  of  the  heartbeat  of 
cooled  rats  killed  during  hypothermia  was  accom¬ 
plished  dally  for  more  than  ten  days  after  d'eathi 
by  bathing  of  the  heart  with  warm1  Ringer 's  solu  - 
t-lon.  It  Is  cone  luded  that  hypothermia1  exert-s  a 
beneficial  effect  on1  the  heart. 


5416 

QiaJa,  J., 

and  L.  MarkovHf- Giaja 

l['ON  THE  METABOLIC  LEVEL  AND  REACTION 
TO  COU)  IN  ANIMALS  MADE  HYPOTHERMIC  BY 
DIFFERENT  METHODS]  Sur  I'lntensltd  des 
^changes  et  la  reaction  au  froid  dans  diffdrentes 
hypotbermles.  —  Comptes  rendus  de  la  Socibte 
de  biologic  (Paris).,  150  (lj  :  9-U.  1956  In  French. 

DLC  (QP1.  S7,  v.  150) 

A  study  was  made  of  the  effect  of  various  meth¬ 
ods  of  Induction  of  hypothermia  on  the  respiratory 
exchange  level'  and  thermogenetlc  sensitivity  of 
rats.  Oxygen  consumption  at  an  ambient  tempera¬ 
ture  Of  1 5°  C.  was  Incr eased  in  rats  made  hypother 
mic  (rectal  temperature  30°)  by  cold1  or  by  confine¬ 
ment,  decreased  In  rats  made  hypothermic  by  the 
admlfifstratlon1  of  haf  mine  of  Imiyliih,  and'  unchanged 
In  animals  >mgde  hypothermic  by  la-rgactU*  Brief 
Immersion  In  an  tee  bath  provoked  a  thermogenetlc 
response  In  all  hypothermic  animals  except  those 
treated  with  Insulin. 
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Giaja,  3>, 

['METABOLISM  IN  PROFOUND  HYPOTHERMIA]  Le 
metabollsme  dans  'la  profonde  hypothec  mle .  ==  JOC^ 
CongrCs  International  de  Physiologic  (Brussels, 
1-956),  p,  103-125.  In  French. 

DLC  (QP  1.157,  V.  1956a) 

The  general  physiological  effects  of  hypothermia- 
are  reviewed,  and1  methods  are  considered'  for  the 
experimental  production  of  this  state  (cold  baths, 
controlled  anoxia,  chemical  anti-thermoregulators,, 
etc.i)'.  Dl'Macco's  concept  Of  'biological1  zero"  is 
discussed'  in  relation  to  the  progressive  decrease 
IP1  general  metabolic  rate  which  accompanies  'hypo* 
thermla.  The  succession  of  functional  cessation 
with  Increased  hypothermia  is  usuadlty:  (I1)'  arrest 
of  renal  secretion,  C2)'  arrest  of  untestinal'  aosorp- 
tion,  ((3;)'  respiratory  arrest,  and'  i(4V)'  cardiac  arrest. 
Oxldat-lon  and  circulation  arc  recognized  as  the 
primary  combatants  of  hypothermia.  '('57  refer¬ 
ences.) 
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Giaja,  J. , 

and  J.  Radulovlf 

(THE  WORK  OF  THE  HEART  FOLIA) WING  DEEP 
HYPOTHERMIA]  Sur  le  travail  du  coeur  a  t* 
suite  di'  une  profonde  hypothermle.  —  Comptes 
rendus  de  1’  Acadf  mle  de#  sciences  (Parts);,  242 
(16):  2039-2C4-1 .  Aprl'l  16,  1956.  In  French. 

DLC  (QV6.  Alii,  v.  242) 

Rats  spontaneously  reawakening  from  a  state  of 
hypothermia  pli'S’C,  j  Induced  for  one  to-  three  hours 


'by  restraint  and1  hypercapnic  hypoxia  showed  an  In¬ 
crease  over  control  values  In  the  frequency  and 
amplitude  of  heart  contractions  and  In  the  duration 
of  heart  beating  during  terminal  anoxia  produced  'by 
suspension  of  respiration.  A  similar  but  lesser 
effect  was  produced  by  hypothermia  Induced  by  re¬ 
frigeration,  and  no  effect  was  observed  after  as 
phyxla  without  hypothermia.  It  is  concluded  that  the 
Increased  activity  and  resistance1  to  anoxia  of  the 
'hearts  of  animals  cooled  Immediately  afteF  rewarm¬ 
ing  results  from  the  functional  and  metabolic  rest 
imposed  by  hypothermia. 
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Gillespie,  J.  A. 

TH'E  EFFECT  ©F  LOWERED  BODY  TEMPERA¬ 
TURE  ON  HIST  A  MINE  -  INDUC  ED  GASTRIC  SE¬ 
CRETION.  Quart.  Jour.  Exper.  Physiol. 

iflLohd'Ohi)1,,  Q  '(i31)s  2i90'=2i941,,  July  #9.5:6!.  ipNlL’M' 

The  administration  of  histamine  to  hypothermic 
cats  induced  a  decrease  Ift  both  acidity  and'  volume 
Of  gastric  juice,  A  15°  C.  reduction1  lft  rectal'  Sent* 
perature  (Initial  temperature  varied  from  37°  to 
40°  e.  )i  reduced  the  acid  sec  ret  Ion  by  about  three- 
quarters.  The  free  acid  content  of  -the  juice  was 
reduced  to  a  greater  extent  than  the  volume.  It-  l-s 
probable  that  the  decreased  gastric  response  to 
histamine  In  the  hypothermic  animal  i#1  a  non- 
speclflc  effect  of  the  progressive  depression  of 
tissue  metabolismii  Thl'l1  process  Ifi  reveriedi  by 
rewarmlng. 
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Glustlna,  G., 

and'  G.  Meschia 

[pH  REGULATION  fit  THE  HYPOTHERMIC  BODY] 
La  regolazione  del  pH  nelf  organlsmo  In  lpot-ermla. 
—  Archlvto  dt  'fLsioiOfla  (Firenze),  5:6  i(2))s  l'73s 
#M.  My  1'0;,  1956,  In  Italian.  DNtLM' 

Measurements  were  made  of  blood  pH  and  total 
carbon  dlox-lde  eohcentratlbh#  in  anesthetized  guinea 
pigs  cooled  to  a  body  temperature  of  38°  and! 

2!f °  C .  'by  immersing  them  in'  water  of  4°  C.  Sue ? 
clnylcholine  was  administered  to  the  animals  In 
order  to  inhibit  muscular  activity.  Blood  pH'  did' 
net  exhibit  any  significant  change,  and'  alveolar 
blood  carbon  dioxide  concentration  remained  the 
same.  Total  blood  carbon  dioxide  and  bicarbonate 
concentrations  were  increased:.  Hypothermic  igutnea 
pigs  without  Bucclnylchollne  administration  showed 
a  decrease  In  blood  pH  with  no  significant  varla 
tlon  of  'bicarbonate  concentration. 
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Goldzvelg,  S,  A. , 
and'  A.  U.  Smith 

THE  FERTILITY  OF  MALE  RATS  AFTER  MOD, 
E'RATE  AND  AFTER  SEVERE  HYPOTHERMIA. 

-  Jour.  Endocrinol.  ('Londoni),  14  (1)::  40-53. 

Aug.  i'95'6,.  DNLM 

Malle  rats  exposed  to  a  combination  of  hypoxia , 
hypercapnia  and'  cold),  and:  Ih1  which1  body  tempera¬ 
ture  had  fa-Ulen  to  between  ,15°  and  .20°  C. , 
showed  reduced  sex  dlrive  and  fertility  during  the 
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subsequent  1-2  weeks.  Male  rats  further  cooled 
until  respiration  and  clrculatl  in  haa  been  arrested 
for  1  hour,  and!  until  t'he  body  temperature  was 
between  0°  and1  *1,5°  C. ,  showed1  reduced1  sex 
drive  and'  fertility  for  8  weeks  alter  reanlmatlen. 
In  rats  exposed  to  severe  hypothermia,  developing 
spermatozoa  and  spermatids  were  damaged,  but 
not  the  spermatogonia  and!  spermatocytes  in  the 
majority  of  seminiferous  tubules.  Recovery 
was  well  advanced  by  the  8th  week.  During  the 
first  week  after  cooling  a  high  proportion  of  the 
epldldymal  spermatozoa  became  decapitated.  Their 
acrpSOmes  were  distorted  and  their  mid-pieces 
and!  tall  sheaths  disrupted.  (Authors'  summary) 
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Gollan,  F. 

ELECTROLYTE  TRANSFER  DURING  HYPOTHER¬ 
MIA.  -  In:  The  physiology  of  Induced  hypother¬ 

mia,  p.  37-41.  National  Academy  of  Sciences- 
National  Research  Council,  Publication  451.  1956. 

DLC  (QP82.N34) 

Tracer  isotopes  of  potassium,  sodium,  and 
bromine  were  Injected  Into  20  dogs  for  each  iso¬ 
tope.  After  18  ihours  under  anesthesia,  half  Of 
each  group  were  cooled  by  ice  immersion-  to  23”  G 
Major  changes  did  not  take  place  in  the  plasma 
but  In-  the  tissues.  The  resting  skeletal  muscle 
lost  some  potassium  and  maintained  its  sodium 
and  bromine  concentration,  whereas  the  working 
heart  muscle  gave  up  potassium  and  took  up  bro¬ 
mine.  In  both  nOrmo-  and  hypothermic  animals 
subjected  to  acute  anoxia  by  stopping  the  respi¬ 
rator  for  3  minutes,  the  change  from  good  oxy* 
genatlon  to  hypoxia  did  not  alter  the  plasma  con¬ 
centration  of  sodium  and  bromine,  but  was  accom* 
panied  by  a  slight  rise  in  potassium.  Electrolytes 
of  skeletal  muscles  were  not  affected  by  anoxia. 

In  the  heart  muscle,  however,  anoxia  caused  a 
marked  loss  of  potassium  in  normothermic  and:  a 
less  pronounced  loss  In  hypothermic  dogs;  this 
loss  was  accompanied  by  an  increase  in  sodium 
content  In  the  normothermic  animal  only. 
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Grand-jean,  E, 

i  f-HlERM@»iGG'LA'fTGlN'  A  ND-  MYS'leAL  ©FFOttfi 
Thermoregulation  et  ellort  physique.  -  •  Schwel • 
zerleehe  Zeltschrlft  fiir  Sportmedlztn-  (Geneve), 
4-(31)i:  65-80.  1956.  I'n  French.  DN'LM 

The  physical  factors  which  affect  -the  ifieait  ex- 
change  of  m-a-n-  with  Ms  environment  are  the  tem¬ 
perature,  the  move-meiht  a-ndi  waiter  vapor  partlai 
pressure  of  the  air,  and  the  heat  radiation  condl 
Hons:.  The  hea-t  -regulatory  centers  in-  the  dien-- 
eephalon  regulate  the  thermal  balance  primarily 
by  the  vasomotriclty  of  skin,  arid1  secondarily  'by 
sweat  secretion.  In  addition  to  the  immediate 
adaptatlonal  mechanisms  -there  are  slow  act  lima 
tl- ration  processes  which  become  effective  during 
a-  long  so-jour'n-  In-  'hot  or  cold  cll-nia-tes  to-  Increase- 
heat  or  cold  tolerance  and-  , performance  under  ex¬ 
treme  climatic  condlltlohs,  In-  view  of  the  present 
Knowledge  -of  heat  physiology,  the  author  offers 
basic  suggestions  few  men-  working  in-  ihot  environ¬ 
ments.  ( A-uthor's  s-umifhairy,  m-xllf-led1) 
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Hansen,  A.  T. , 

B.  F,  Haxho-idt,  E.  Hu-sfeldt,  -N-.  A,  -Lassen,, 

O.  Munck,  Hi.  R.  Sorensen,  and-  K.  Winkler 
MEASUREMENT  OF  CORONARY  BLOOD  FLOW 
AND  CARDIAC  EFFICIENCY  IN'  HYPOTHERMIA 

BY  USE  OF  RADIOACTIVE  KRYPTON  85. - 

Scandinavian  Jour.  Clinical  and!  Lab.  Investigation 
(Oslo),  8  (3):  1-82-188.  1956.  DN'LM 

A  method  is  described  for  the  measurement  of 
coronary  blood  Mow  by  means  of  radioactive 
krypton  85,  Observations  of  coronary  blood  Mow 
and  myocardial  oxygen  metabolism  were  performed 
1-n  dogs  at  two  levels  of  hypothermia  Induced  with 
Ice  bags.  Coronary  arteriovenous  oxygen  differ¬ 
ence  and  cardiac  mechanical  efficiency  remained 
essentially  unchanged  from  the  normothermic  state. 
Coronary  blood  flow,  left  ventricular  oxygen  con¬ 
sumption,  cardiac  output ,  Cardiac  work,  and!  -total1 
body  oxygen  uptake  showed  a-  proportional  decrease 
to  one  third1  of  control  values-  at  28° -C.  andlito-  one 
fourth  at  23.5°  C.  No  indication  was  found  of  the 
heart  being  less  able  to  accomplish  the  work  de¬ 
manded  of  it  during  hypothermia.  (From  the 
author#''  summary) 


5425 

Heghauer,  A,  H-,  , 

and  6.  G,,  Co  vino 

REAPPRAISAL  #?  VENTRICULAR  THRESHOLDS 
I'N  HYPOTHERMIA.  —  Amer.  Jour.  Physiol. , 

1-86  (3)i  511-512.  Sept.  1956. 

DLC  (QP1.A5,  v.  186) 

Earlier  results  indicating  that  the  ventricular 
threshold  is  radically  reduced  during  systole  In 
acidot-ic  hypothermic  dogs,  were  obtained  with  an 
experimental  stimulating  technique  now  known  to 
be  inadequate  for  the  purpose.  The  conclusions 
based  oh  these  experiments  are  therefore  Invalid. 
The  problem  of  ventricular  thresholds  in  hypo¬ 
thermia  -IS-  currently  being  reinvestigated  with  re¬ 
sults  which  Indicate  relatively  slight  deviations 
from  -the  normal.  (Authors'  abstract)) 
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-Hendler,  -E, , 

and  J.  D.  Hardy 

HIGH  SENSITIVITY  RADIOMETER  FOR  SKIN 
TEMPERATURE  MEASUREMENTS  DURING  EXPO¬ 
SURE  TO  THERMAL  RADIATION  [Abstract],  -- 
Fed&ratlbh  Proceedings,  -15-  (I,  part  I):  90.  March 
1956.  DLC  (QH301.F37,  v.  15) 

A  radiometric  method  for  measuring  rapid 
changes  in  skin  and  surface  temperature  during 
exposure  to  thermal  radiation  -((far  infrared)  Is 
described.  The  method  allows  for  accurate  meas¬ 
urements  of  surface  temperature  without  actual! 
contact  with  the  surface  during  long  or  short  i  x- 
posure  durations.  Surface  temperature  changes 
Can  be  continuously  , measured!  within  0.005°  C. 
Measurements  of  the  kpc  product  (k  -  thermal 
conductivity,  f  -  density,  c  -  heat  capacity)  can 
ibe  made  for  ba-re  unblackcned  skin  using  the  above 
method!  under  various  environmental  conditions. 

In  addition,  'the  method  i#  sufficiently  sensitive 
for  investigations  of  skin  temperature  changes 
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accompanying  ther ma'l  sensations^  (From  the  au¬ 
thors''  abstract) 
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Hong,  S.  K. 

RENAL  TUBULAR  FUNCTIONS  IM  HYPOTHERMIA 
[Abstract].  Amer.  Jour.  Fhystol.,  187  (3):  605. 
Dec.  1956.  ©LC  (O.P1.A5,  v.  187) 

Tubular  processes  of  urine  for  mation  were  stud1 
ied'  in  rats  toy  Intravenous  ad m  1  r.ls tra tlon  of  solute 
loads  during  hypothermia.  The  ratio  of  hypothermic 
( 20“  C.  i)i  to  control  urine  flow  was  found  to  be  0.5., 
1,1,  and  3l.l  after  Infusion  of  water ,  0.05  'M'  NaCl, 
and  0.:5.  iM'  NaCl,  respectively.  The  greater  diuresis 
after  0.5  M  NaCl  was  accompanied'  by  a  diminution 
pf  chloride  concentration  In  the  urine.  The  .blood' 
plasma  clearance  and  urine  plasma  concentration 
ratio  pf  phenolsulfonephthaleln  were  greatly  re¬ 
duced  In  hypothermia,  'injected1  ipttuitftn  failed  to 
produce  antldluresls.  The  results  suggest  that  the 
reabsorptlon  of  chloride  in  the  renal  tubules  Is 
quantitatively  Inhibited  during  hypothermia,  and  that 
the  unabsorbed  chloride  retards  water  reabsorptlon 
toy  osmotic  action. 
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Horvath,  S.  M., 

and  G,  B.  Spurr 

EFFECTS  OF  HYPOTHERMIA  ON  GENERAL 
METABOLISM.  'In:  The  physiology  of  induced 
hypothermia,  ip.  iB-siSi.  National  Academy  of 
Setehces-NatiOnat'  Research  Cbuncii1,  PubUcatlon 
451'.  1956.  ©LC  (QP82.N34) 

A  review  Is  presented  of  the  literature  coh« 
corned  with  the  metabolic  processes  during  the 
development  and  maintenance  of  the  state  of  hypo¬ 
thermia.  Available  data  are  found  to  be  too  con¬ 
flicting  to  merit  much  assurance  as  to  validity  of 
the  conclusion#.  A  profound  reduction  in  metabolic 
processes  is  agreed  to  occur,  in  order  to.  obtain 
more  specific  details  of  the  relationship  of  tem¬ 
perature  to  metabolic  processes,  a  more  precise 
experimental  approach  Is  recommended'  and. 
outlined.  (67  references) 
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Horvath,  S.  M. , 

G.  B.  Spurr,  B.  K.  Hutt,  and  L.  H.  Hamilton 
M'ETABOUC  COST  OF  SHIVERING.  —  -  Jour.  Ap¬ 
plied  Physiol.,  8  (67:  595-602.  May  1956. 

©LC  (/©PI. J'72;,  V.  8f 

Nine  nude  subjects  were  observed  to  tx-gin 
shivering  in  less  than  two  minutes  and-  to  estab¬ 
lish  generalized  shivering  in  four  minutes  during 
exposure  to  an  ambient  temperature  of  - 3”  C.  The 
average  rectal  temperature  was  increased,  and' 
skin  and  'body  temperatures  were  dec reased  pro¬ 
gressively  during  exposure  to  cold.  Generalized 
shivering  occurred  after  a  mean  increase  of  0,2°  C. 
in  rectal  temperature  and  ait  a  skin  temperature 
of  27.1'°  C.  Oxygen  consumption,  respiratory  min¬ 
ute  volume,  and  the  respiratory  quotient  were  in¬ 
creased,  the  latter  as  a  result  in  part  of  an  in¬ 
crease  in  Che  oxidation  of  carbohydrate.  From 
consideration  of  the  temperature  gradients  be¬ 
tween  the  body  surface  and  the  environment,  and 


of  the  payment  of  the  heat  debt  following  exposure, 
it  is  concluded  that  the  relative  'body  heat  weights 
commonly  given  to  various  skin  areas  may  not  be 
applicable  to  periods  of  rapid  temperature  change. 
It  is  also  suggested  that  the  relative  weights 
assigned  to  the  mean  skin  and  rectal  temperatures 
in  the  calculation  of  mean  body  temperature  may 
be  in  error  for  periods  of  cold  exposure  and  re¬ 
warming.  It  is  estimated  from  evaluation  of  the 
heat  iproducedi  above  the  'basal'  fate  during  shiver¬ 
ing  and  from  the  total'  'heat  debt  developed  during 
cold  exposure  'that  shivering  provided  1 1*J.  pro¬ 
tection  against  over-all  heat  loss'. 
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Huerta'S ,  ji,„ 

A.  Portera,  and  E.  A.  Massul'lo 
'E'F'FBf 'f S'GiF  'HiY'P0f‘H'igM‘lA  ONfH'E  ELECTRICAL, 
ACTIVITY  OF  TH'E  CENTRAL  NERVOUS.SYSTFM.  — 
feCfttt,  George  town  ©niv.  Med.  'Center  „9"(:4)i: 

1111.  'March'  1956.  ©Ni'LM' 

'Dogs  were  cooled' 'by  packing  either  the  completely 
shaved  thorax  and  abdomen,  or  the  head  and  face  in 
chipped  ice  until1  a  rectal'  temperature  of  '0'"C ,  was 
reached,  and  then  rewaf  med,  Body  cooled  animals 
received  an  intravenous  injection  of  either  neostig¬ 
mine  ,  prostigmine,  or  acetylcholine.  Despite  greater 
declines  in  mean  arterial'  pressure  and  heart  rate 
than  ihe  control  igfoupi,,  neostigmine-  and'  acetyl- 
choline -treated'  animals  survived  lower  temperature 
'better  than  the  control  igfoup-,  A  decline  in  the  fire* 
queney  and  amplitude  of  the  electroencephalogram' 

Was  observed  in  'both'  control  and  drug -treated  hypo  - 
thermic  animals.  E leet roenc epha'lOgf aphic  activity 
ceased'  in  the  range  of  21.5-24  ’C.  inibOfh  groups. 
'Mean  decrements  in  EEG  amplitude  and'  frequency 
between  36-27  C.  were  larger  in  the  drug-treated' 
animals.  In  contrast  to  both  control  and  drug  treated 
groups,  the  decline  in  cortical  HfMljf  !h  'the  head- 
cooled  group  was  much  more  rapid',  'It  is  concluded 
'that  electrical  activity  of  'the  nervous  system1  1'S  ten* 
ipaif  ediby  low  tempeiFaiuiFe,,  but  'this  inactivation  is 
revef siBle  fey  rewarming  the  animal.  lEleCtricali 
inactiiwity  1#  due  'directly  it©' 'the  action  of  Cold  ovef  'the 
neuron  and'  not'  due  to  the  ig.encraii'zedi  reduction  in' 
body  >metabotti'sm'i 
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Hume,  D.  M., 

R.  p.  Egdahl,  and  ©.  Hi.  Nelson 
THE  EFFECT  OF  HYPOTHERMIA  ON  PITUITARY 
ACTH  RELEASE  AND  ON  ADRENAL  CORTICAL 
AND  MEDULLARY  SECRETION  IN  THE  DOG.  -- 
fee  The  iphyaiology  of  Induced  hypothermia,  p,  f7.Cfe 
|7f4'..  National  Academy  of  Sciences- National 
Research  COunclii,,.  'Publication  4511.  1956. 

DLC  (QP82.N34) 

■Trauma  produced  marked  increases  in  the  pitu¬ 
itary  ACTH  and'  adrenal'  eoftieoid  secretion  of 
anesthetized  dogs.  Induction  of  hypothermia  greatly 
depressed  the  output  of  these  hormones  ('which  was 
restored  again  to  pre- hypothermia  levels  after  re- 
w, arming):.  Adrenal  'Sensitlvi.t'y  to  exogenous  ACTH 
was  likewise  reduced',  apparently  as  a  direct 
effect  of  lowered  temperature  oh  the  adrenal  cor  - 
•.Cali  cells.  Adrenal  medullary  secretion  Of  epl- 
nephrihe  and'  norepinephrine  was  sharply  reduced. 
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By  contrast,  Gold'  exposure  without  the  develop¬ 
ment  of  hypothermia  did  not  alter  adrenal  respon¬ 
siveness  to  ACTH .  The  induction  Of  hypothermia 
per  se  under  anesthesia,  But  in  the  absence  of 
trauma,  did  not  act  as  a  stimulant  to  pituitary- 
adrenocortical  secretion,  fAutftpriSi'  eoncluslonsj, 
modified) 
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Iampietro,  P.  F. , 

Ei.  R.  Buskl'rK,  and  'M1.  J.  Fregly 

RATES  of  cooling  of  rats  IN  TH'E  cold 

[Abstract].  —s  Federation  Proceedings,  15  fi!., 
part  I):  98-69.  DLC  (QH301.F37,  v.  1'5<) 

Rats  were  cooled  in  cold  air  (5°  C.)  until  the 
colonic  temperature  fell  to  22.5“  C.  In  normal  ani¬ 
mals  a  relationship  between  body  weight  and  the 
colonic  cooling  rate  (CCR)  was  found.  Adrenalec- 
tomized  rats  cooled  60%  faster  than  sham-operated 
controls.  Propylthiouracil-treated  rats  cooled  35% 
faster.  When  rats  were  both  adrenalectomized  and 
treated  with  propylthiouracil ,  CCR  was  Increased 
77%.  The  effects  of  adrenalectomy  and  adrenalec¬ 
tomy  and  propylthiouracil  administration  on  GCR 
do  not  appear  to  be  quantitatively  additive.  Dead 
animals  cooled  152%  faster  than  controls.  (Authors' 
abstract,  modified) 
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Jude,  J.  R. , 

L.  M.  Hirout uhlan,  and  R.  Folse 
CORONARY  BLOOD  FLOW  AT  20°  C.  [Abstract], 
—  Federation  Proceedings,  15  (I,  part  I):  103- 
104.  March  1956.  DLC  (QH301.F37,  v.  15) 

Coronary  blood  flow  and  other  functions  were 
measured  in  $|  anesthetized  dogs  first  at  normal 
body  temperature  and  in  9  of  these  animals  after 
cooling  to  20“  C.  Average  measurements  at  20“  C. 
expressed  as  percentage  of  the  values  at  normal 
temperature  are  as  follows;  coronary  blood  flow 
30%,  coronary  arterio-  venous  oxygen  difference 
82%,  myocardial  oxygen  consumption  26%,  calcu¬ 
lated  left  ventricular  work  16%,  systemic  A-V  oxy¬ 
gen  difference  100%,  total  body  oxygen  consump¬ 
tion  24%,  cardiac  output  21%,  peripheral  and  pul¬ 
monary  vascular  resistances  300%,  coronary  vas¬ 
cular  resistance  200%.  Since  the  coronary  arterio¬ 
venous  oxygen  difference  is  diminished'  in  the  cold 
even  though  the  calculated  myocardial  efficiency 
is  less,  we  conclude  that  the  coronary  blood  flow 
i!s;  sufficient  to  maintain  an  adequate  supply  of 
gefi;  to  the  myocardium.  (Authors'  abstract,  modi¬ 
fied) 
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'Ranter,  G  S. 

HEAT  AND  HYPOGLYCEMIA  m  DOGS  [Abstract], 
Federation  Proceedings,  115  :(i,  part  f):  1(04 . 

March  1956.  DLC  (QH301.F37,  v.  T5) 

Exposure  of  12  dogs  to  120“  F.  for  (our  hours 
without  access  to  water  resulted  in  an  average 
fall  in  whole  blood  iglucose  Of  i'9%  and  plasma  glu¬ 
cose  of  113%,  in  spite  of  aft  average  final  dehydra¬ 
tion  of  5.6%  body  weight.  In  additional  expeffimefits,, 
exposing  dogs  to  heat  but  maintaining  water  bal¬ 
ance  by  stomach-lube  administration!,  'hypoglycemia 

3» 


again  resulted.  It  appears  that  the  fall  in  glucose 
l  incentration  is  associated  with  the  increase  in 
deep  body  temperature,  for  when  dogs  are  exposed 
ito  milder  air  temperatures  (1100“  F,  i)i,  dehydration 
but  only  a  slight  elevation  in  rectal  temperature 
'Occurs  with  no  fall1  in  igluGOie  levels.  '(lAuthor'S 
abstract,  quoted  In;  part) 
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Kao,  F.  F. 

THE  GAS  TRANSPORT  SYSTEM  IN  HYPOTHERMIA. 

-  In:  The  physiology  of  induced  hypothermia, 

ip,  58-60.  National  Academy  Of  Sctences-Nationai 
Research  Council^  'Publication;  4511 

DLC  (QP82.N34) 

The  adequacy  of  the  adjustment  of  the  gas  trans¬ 
port  system  during  hypothermia  can  be  evaluated 
by  correlating  ventilation  and  cardiac  output  with; 
oxygen  consumption.  During  hypothermia  the  ven- 
tflatofy  equivalent  for  oxygen^ ;(tV®©o‘)i  aftdi  clrcu'ia'- 
tion  equivalent  for  exygen  ((CEq^)1  change  as  a 
function  Of  oxygen  consumption.  The  relationship 
between  ventilation  and  oxygen  consumption  in 
twelve  hypothermic  dogs  (with  and  without  shiv¬ 
ering)  was  tabulated  In  which  ventilation  was  cur- 
vfll nearly  related  to  oxygen  consumption.  Cardiac 
output  increased  1ft;  hypothermic  dogs  when;  shiv¬ 
ering  occurred,  but  decreased  in  the  absence  of 
shivering .  fihe  circulatory  equivalent  for  oxygen 
was  also;  euf'viOneafly  related  to;  o^.geh’  coftsumps 
tloft. 
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Kao,  F.  F. t 

and  B.  B.  Schll'g 

IMPAIRMENT  OF  QAS  TRANSPORT  AND  GAS  EX¬ 
CHANGE  Pi  DOGS  DURING  ACUTE  HYPOTHER¬ 
MIA.  - — -  Jour.  Applied  Physiol. ,  9  (3))-:  387-394. 
Nov.  1956.  DLC  (QP1 . J72,  v.  9) 

Respiratory  andi  elfcuiatpry  responses  to  hypo¬ 
thermia  produced  by  exposure  to  coldi  alf  were 
studied  in  anesthetized  dogs.  Cooling  with  shiver¬ 
ing  caused  a  temporary  increase  in  body  tempera¬ 
ture,  ventilation,  and  cardiac  output,  increases  in 
ventilation  and  circulation  as  functions  of  oxygen 
consumption,  and  a  respiratory  alkalosis.  Cooling 
without  shivering  decreased  body  temperature  and 
ventilation,  and  decreased  cardiac  output  by  a  re¬ 
duction  in  heart  rate.  Stroke  volume  Increased 
precipitously  when  heart  temperature  dropped  be¬ 
low  30“  C.  The  decrease  ip  total  ventilation  in 
nonshivering  dogs  was  produced  by  a  decrease  in 
tidal  volume  and  respiratory  rate,  and  resulted  ift; 
an  increase  in  arterial  CO2  tension  and  hydrogen 
ion  concentration  (respiratory  acidosiB).  Death  was 
marked  in  both  groups  by  a  primary  respiratory 
failure  followed  by  circulatory  failure  at  an  aver¬ 
age  heart  temperature  of  24.8*  C. 


5437 

Kayser,  C. , 

£..  Coraboeuf,  aftdi  Y,  Ga>fgoul|l' 

[researches  on  the  repolarization  of 

THE  MYOCARDIUM  IN  DIFFERENT  MAMMALIAN 
HOMEOTHERMS  AND  HIBERNATORS  DURING 
HYPOTHERMIA ]  Recherche 8  sur  lla  repolartsaMon 
du  myocarde  chez  dlffOrents  Ma.mmlfGres  hom4o- 
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thermes  et  hlbernants  en  hypothermle.  -5=5  Comps 
tea  rendue  de  $a-  Soctote  de  blologle  (.'Parts),  i-50 
(10):  17-89-1792.  1956.  In  French. 

DLC  (QP1.S7,  v.  150) 

Electrocardiographic  examination  Of  rate  at  nor 
mal  body  temperature  revealed  the  absence  of  a 
distinct  T  wave  corresponding  to  the  end  of  re- 
pola-rtzat-lon,  and  lte  replacement  by  a  wave  de- 
crlbed  by  Richards  and  observed  by  Osborn  In 
the  hypothermic  dog.  Cooling  to  a  'body  tempera 
ture  below  28.5°  C.  resulted  In  the  appearance  of 
the  T  wave;  the  critical  thermal1  Increment  Of  the 
Interval  wa<i  found1  to  be  similar  to  that 
observed  In  other  homeotherms  and  In  hlberna- 
tors. 


5438 

Kel'ler,  A.  ©. 

HYPOTHERMIA  IN  THE  UNANESTHETIZED 
POIKI'LOTHERMIC  DOG.  —  In:  The  physiology  of 
Induced  hypothermia,  p.  81-79.  National  Academy 
of  Selene e  a  -N atdonal  Research  Council,  Publica¬ 
tion  451.  1956.  DLC  (QP82.-N34) 

Dogs  were  rendered  partially  or  completely 
poUd'lothermlc  by  destruction  of  part  of  the  hypo¬ 
thalamus.  Such  animals  had  a  lowered  basal  me- 
tabolism.  When  cooled,  they  showed  a  reduction 
of  glomerular  filtration  rate  and  renal  plasma 
flow;  a  prolongation  of  the  P-R  and  Q-T  Intervals, 
with  a  broadened  QRS,  lp  the  electrocardiogram'; 
there  was  little  disturbance  of  central  and  neuro¬ 
muscular  functions  at  body  temperatures  as  low  as 
28*  C. ;  and  functions  associated  with  cerebration, 
central  and  peripheral  synaptic  conduction,  and 
muscle  contraction  were  not  eliminated  or  materi¬ 
ally  Impaired  even  at  a  body  temperature  of  10°  C. 
Staggering  and  "catching"  of  the  body  was  Inter¬ 
preted  as  the  beginning  disturbance  of  the  postural 
reflexes,  presumably  at  the  central  synapse. 


5439 

tQelnerman,  J. 

EFFECTS  OF  CHANGES  IN  ARTERIAL  pC02  ON 
CEREBRAL  BLOOD  FLOW  AND  METABOLISM 
DURING  HYPOTHERMIA.  —  ■  In:  The  physiology 
of  Induced  hypothermia,  p.  251'-  252.  National 
Academy  of  Sciences- National  Research  Council, 
Publication  451.  DLC  (QP82.N34) 

The  reactivity  of  the  cerebral  vasculature  to 
alterations  In  arterial  carbon  dioxide  tension  under 
hypothermic  conditions  was  studied  In  dogs  and 
monkeys.  The  arterial  carbon  dioxide  tension  was 
varied  by  inhaling  various  mixtures  of  carbon  di¬ 
oxide  (12%  and1  5%).  At  hypothermic  level's  -the 
cerebral  flow  incfeasedl  with  increasing  arterial 
carbon  dioxide  -tension  values.  Animals  with  -the 
highest  carbon  dioxide  tension  appeared  to  have 
the  lowest  cerebral  oxygen  consumption. 


5440 

Kordeckl,  R. 

[TH'E  EFFECT  OF  HYPOTHERMIA  ON  RESPIRA¬ 
TORY  FUNCTION]  Wptyu  oileblanla  -na-  c zynnoSC 
oddechow^.  Ac  ta  iphyslologlea  polonlca  ( War  - 
azawa),  7  15- 50.  1956.  'In-  Polish,  with  English 

sUmiraar-y  i(|p.,  5:01)'  #NtLM' 


Anesthetized,  hypot-hermlc  cats  with  Intact  cer¬ 
vical  vagus  nerves  exhibited  an  Increase  In  respir¬ 
atory  Intensity  rather  than  In  respiratory  frequency. 
As  body  temperature  was  lowered  to  22°  C.,  re¬ 
spiratory  Insufficiency  developed  which  was  unable 
to  maintain  body  requirements.  Respiratory  changes 
appear  to  be  central  rather  than-  peripheral  In  ori¬ 
gin,  and  of  the  Cheyne-Stokes  and  Kussmaul  re¬ 
spiratory  types.  Death  results  from  damage  to  the 
respiratory  centers  and  not  to  paralysis  of  the 
nerve  endings  In  the  respiratory  muscles.  In  an¬ 
other  experiment  the  cervical  vagus  nerves  were 
dissected  In  the  hypothermic  animals.  Exclusion 
of  vagal  activity  made  possible  a  decrease  In  bod-y 
temperature  to  l'S"  C.,  without  disturbances  to  re¬ 
spiratory  rhythm  or  function.  (Author's  summary, 
modified) 


5441 

Laborlt,  H., 

and  P.  Huguenard' 

[EXPERIMENTAL  STUDY  OF  IONIC  CONDITIONING 
AT  LOW  TEMPERATURES]  Etude  expOrimentale 
du  conditio  nnement  ionique  aux  basses  tempera¬ 
tures.  Comptes  rendus  de  la  SoclOtO  de  blologle 
(Paris),  150  (1)  :  145-147.  1956.  In  Ft  ench. 

DLC  (QP1.S7,  v.  150) 

The  ventricular  fibrillation  commonly  observed 
in  hypothermic  dogs  below  a  body  temperature  of 
27“C.  was  effectively  eliminated  above  20“  C.  by  the 
withdrawal  of  extracellular  Quid  from  the  perito¬ 
neum  and  the  Intravenous  Injection  of  a  hypertonic 
glucose  solution  rich  to  potassium.  The  treatment 
resulted  In  a  normal  cellular  pressure  different  iaj 
to  temperatures  of  20°  or  lower,  and  maintenance 
-r  f  spontaneous  respiration  and'  reflex  activity.  § 
is  suggested  that  the  hypothermic  animal  requires 
an  ionic  medium  containing  a  high  intracellular  con¬ 
centration  of  potassium  and  tow  extracellular  con* 
central  lorn*  of  potassium  and  Sodium. 


5442 

Leonard,  C.  A. , 

and  J.  W.  E.  Harrison 

EFFECT  OF  HYPERTHERMIC  SHOCK  ON  "FREE 
AND  BOUND"  POTASSIUM  LEVELS.  *—  Jour. 
Amor.  Pharmaceut.  Assoc.  (Scientific  F.d.),  45 
(-2):  116-120.  Jan.  1'956.  DNLM 

A  study  of  the  levels  of  "free  and  bound"  potassium 
in  whole  blood,  plasma,  and  erythrocytes  obtained 
from  mice  In  hyperthermic  shock  (water  bath  at 
60°  C. )  was  made  using  an  ultrafiltration  method  for 
the  separation  of  'Tree"  and  "bound"  potassium.  A 
statistically  significant  increase  in-  the  percentage  of 
free  potassium  was  observed  In  whole  blood  and 
erythrocytes  but  not  in  the  plasma.  Tota-l  potassium 
content  was  Increased  In  the  plasma.  In  addition-, 
more  hemolysis  was  found  In  t-hc  exposed  groups 
t-han  In  the  control  groups.  (Authors'  summary, 
modified) 


5443 

'M'C'Murrey, 

W.  F.  Befftha'fdi,  Ji,  A,,  Tasren,  and'  E.  A.  Bering 
STUDIES  ON  HYPOTHERMIA  IN  MONKEYS.  I.  THE 
EFFECT  '©IF  HYPOTHERMIA  ON  THE  PRO  LONGA- 
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TiON  OF  PERMISSIBLE  TIME  Q)F  TOTAL  OCCLU¬ 
SION  OF  THE  AFFERENT  CIRCULATION  OF  THE 
BRAIN.  —  Surgery  Gynecol,  and  Obstetrics,  102 
75-88.  Jan.  1956.  DLC  (RD1 .  S8,  v.  1:02.) 

Hypothermia  was  Induced  -In-  monkeys  by  lm- 
merslon  In  an  Ice-water  bath  at  3°C.,  and  re  warm¬ 
ing  accomplished  In  a  warm  water  bath  maintained 
at  45°C.  Electroencephalographlc  changes  occw  *rlng 
with  cooling  and  during  single  and  multiple  periods 
of  afferent  cerebral  vascular  occlusion  under  hypo¬ 
thermia  were  studied.  Serial  EEC's  In  control 
hypothermic  monkeys  under  pentobarbital  demon¬ 
strated  a  decrease  In  amplitude  of  all  frequencies 
with  cooling.  Follow-up  electroencephalograms  and 
observations  of  behavior  In  these  animals  revealed 
no  evidence  of  cerebral  damage.  Cerebral  afferent 
vascular  occlusion  produced  with  clamps  at  the  ori¬ 
gin  of  the  vessels  from  the  aortic  arch  resulted  In 
disappearance  of  EEG  activity  within  one  minute  Ir¬ 
respective  of  temperature.  After  20-22  minutes,  cer¬ 
ebral  damage  was  evident  and  death  followed  with¬ 
in  48  hours.  Fifteen  minutes  of  occlusion  was  tol¬ 
erated  by  monkeys  at  temperatures  from  23-28°C. 
(Authors'  summary.,  modified) 


5444 

McQieen,  J.  D. 

EFFECTS  OF  COLD  ON  THE  NERVOUS  SYSTEM, 
-sss  In:  The  physiology  of  Induced  hypothermia, 

P-  243-256.  NaUcal  Academy  of  Sciences- 
HUHWiaf  'Research  Council,  Pubii'caU'on  45l,  1*956. 

Die  (QP82.N34-) 

A  review  is  presented  of  the  lltefatufe  concerned 
with  experiments  dealing  with-  the  effects  of  cold1 
on  the  nervous  system.  Above  the  common  level- 
Of  ventricular  fibrillation,  the  absence  of  gross 
damage  to  the  central  nervous  system  has  been 
demonstrated  along  with  a  state  of  narcosis  for  a 
period  of  several  hours.  Below  this  level,  definite 
and  presumably  irreversible  injury  was  found  in 
the  peripheral  and  central  nervous  systems.  (41 
references) 
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Malmgjac,  J, , 

G.  Neverre,  and  M.  Montero 
[EFFECT  OF  INDUCED  HYPOTHERMIA  ON  AD¬ 
RENAL  MEDULLARY  ACTIVITY  |  Action  de  f> 
'hypothermie  provequde"  |ur  rac#vl-t4  rnddulito-- 
surrAnale.  ==  Comptes  rendus  de  la  3ocl8t6  de 
blologle  (Paris),  150  (5):  974-977.  1956.  to. 
French.  DLC  (QP1.S7,  v,  1:56) 

Local  cooling  of  the  adrenal  glands  and  kidneys 
of  dogs  was  found  to  result  In  constriction  of  the 
kidney  and  elimination  at  22-23'C.  of  the  secretion 
of  adrenaline.  Occlusion  of  the  carotid  arteries  had 
no  vasomotor  effect  on  the  cooled  organs  and  did  not 
Induce  adrenaline  secretion.  After  15  minutes  at 
37"  following  cooling  at  20-21*  for  30  minutes,  the 
adrenal  Secretory  reaction  to  carotid  occlusion  was 
still  absent,  but  the  renal  vasomotor  reaction  was 
observed.  It  is  suggested  that  cold  inhibits  both 
ganglionic  synaptic  transmission  and  the  adrenal 
medullary  Innervation,  and  that  the  chromaffin  cells 
are  more  susceptible  to  cold  than  are  the  post¬ 
ganglionic  nerves. 
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MalmOjac,  J. , 
and  P.  Plane 

[CARDIOVASCULAR  EQUILIBRIUM  DURING  IN¬ 
DUCED  HYPOTHERMIA  AND  ADRENALINE] 
Equllibre  cardlo-  vasculalre  en  "hypothermie 
iproVoqud*''  et  adrenaline.  —  Comptes  rendus  de 
la  Societe  de  blologle  (Paris),  150  (5):  978-980. 
1956.  In  French.  DLC  (QPI.S7,v.  150) 

The  extreme  bradycardia  often  observed  In  dogs 
and  monkeys  below  a  body  temperature  of  20“C. 

Was  partially  eliminated  by  continuous  venous'  in¬ 
fusion  of  L-epinephrlne  in  doses  of  1-2  X  As*  / 
minute.  Epinephrine  increased  heart  rate  from 
around  7  pulsations/mtnute  (in  one  dog)  to  a  level 
compatible  with  the  maintenance  of  arterial  blood 
pressure  at  4-5  cm.  Hg. 
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Malmejae,  J., 

P.  Plane,  and  E.  Bogaert 

[RESISTANCE  OF  THE  HIGHER  NERVOUS  STRUC, 
TURES  TO  "ARTIFICIAL  HYPOTHERMIA" :  EX¬ 
PERIMENTAL  STUDY  IN  THE  DOG  AND  THE  APE] 
Resistance  des  formations  nefveuses  suplrleures  i 
1'  "hypothermie  provoqude" :  etude  exp^rlmentale 
Chez  le  Chlen  et  le  Singe.  —  Comptes  rendus  de 
V  Acaddmie  des  sciences  (Parts),  242  (17): 

2171  -2174.  April  23,  1956.  In  French. 

DLC  (-Q46.  A 14.  v.  242) 

Dogs  cooled  to  a  temperature  of  20-22°C.  for  one 
hour  by  Immersion  In  Ice  showed  no  Impairment  In 
conditioned  saUvary  reflex  activity  10-12  hours  af¬ 
ter  rewarming.  Cooling  below  this  point  (to  1718° 
C, )  caused  a  decreased  response,  particularly  in 
older  anl-malB,  which  was  corrected  In'  3-8  days. 
Young  apes  showed  a  similar  lack  of  cortical  im¬ 
pairment  in  the  performance  of  a  test  Involving 
recognition  of  geometric  figures  and  colors  1:2-14 
hours  after  cooling  to  a  temperature  of  19-21°C. 
Performance  of  the  test  after  suspension  of  testing 
for  three  weeks  showed  no  Impairment  of  memory 
by  cooling.  Full  recovery  of  adult  apes  cooled  to  a 
minimum  of  17°C.  was  not  observed  until  nearly  a 
week  after  exposure.  It  Is  concluded  that  hypo  • 
thermla  of  20-22°C.  for  one  hour  has  only  a  tran¬ 
sient  detrimental  effect  on  cortical'  activity  when' 
cooling  and  rewarming  are  rapid,  but  that  functional 
recovery  Is  delayed  by  cooling  to 
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Mal-mdjac,  J. , 

P.  Plane,  and  C.  Malrndjac 
[HIGHER  NERVOUS  ACTIVITY  AFTER  INDUCED 
HYPOTHERMIA:  STUDY  IN  THE  DOG  BY  MEANS 
OF  THE  CONDITIONED  SALIVARY  REFLEX]  Sur 
I 'activity  nerveuse  supdrleure  aprCs  hypothermie 
provoqude:  dtude  Chez  le  chlen  i  l1’ aide  du  rd- 
flexe  sallvai-re  condltionnd.  — =-  Jour  nail'  do  ph-y- 
siologle  (Parts),  4:8(3)':  632-634.  May -June  1956.  In 
French,  DNI.M 

Higher  nervous  activity  after  recovery  from  hy¬ 
pothermia  Was  Investigated  by  means  of  the  sail 
vary  reflex  conditioned  to  music  in  trained  dogs. 
The  animals  were  placed  -In.  an  Ice  bath  at  41"  C, 
until!'  the  rectal  temperature  decreased  to  24'’  C. 
or  lower  for  40  -  +5  ml-nutes  before  being  re  warmed 
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tn  a  bath  between  30-40°  C.  Cooling  to  body  tem¬ 
peratures  of  22°  C.  produced  no  modification  1ft 
the  conditioned  salivary  reflex.  Below  22°  C.,,  reflex 
activity  ceased  or  Was  greatly  diminished.  These 
results'  Indicate  that  after  cooling  to  22°  C.  higher 
nervous  activity  returns  to  normal  In  about  twelve 
hours:  however,  this  function  Is  temporarily  altered 
by  hypothermia  below  22°  C.  At  ii06,  C-  the  changes 
are  reversible  In  several  days. 


5449 

Marggraf,  W. 

[EFFECTS  OF  THE  HYPOTHERMIA  PROCESS  ON 
THE  BLOOD  COAGULATION  SYSTEM']  Einwirkungen 
des  Unterkflhlungsvorgange s  auf  das  Blutgerlnnungs- 

system. - Langenbecks  Archlv  fflr  kllnische 

Chlrurgle  ('Berlin),  284:  245-249.  1956.  In  German. 

DN'LM 

Hypothermia  shifts  the  organism  Into  a  predom¬ 
inantly  parasympathetic  phase  with  a  lowered  tend¬ 
ency  to  blood  coagulation.  Rewarming  stimulates 
sympathetic  processes  and  accelerates  the  clotting 
action.  During  cooling  and  partly  in  rewarming, 
heparin  enters  the  venous  circulation'  from  the 
mast  cells,  increasing  the  anti  thrombin  content. 

The  antithrombin  content  falls  after  the  blood  has 
passed  through  the  lungs,  which  Indicates  the  Im¬ 
portance  of  the  lungs  In  the  metabolism  of  coagu¬ 
lation  factors. 


5450 

Morin,  G. 

[RECENT  EXPERIMENTAL  DATA  CONCERNING 
INDUCED  HYPOTHERMIA  AND  ITS  EFFECT  ON 
THE  CENTRAL  NERVOUS  SYSTEM]  Donndes  ex- 
pdrlmentales  rdeentes  relatives  I  1'hypothermle 
provoqude  et  a  son  action  fur  le  systdme  nerveux 
central.  *==*  Marseille  chlrurglcal  (Paris),  8'  (Si)-: 

Oct.-Dec.  1958.  In  Trench.  DNEM 

Following  a  general  discussion  of  Induced  hypo¬ 
thermia,  Its  principles,  methods,  and  effects  on 
various  organs,  consideration  Is  given  to  its  effect 
on  the  central  nervous  system,  and  especially  the 
brain.  Hypothermia  exercises  specific  effects  on 
ganglion  transmissions  (ganglioplegic  effect),  the 
spinal  cord,  and  various  brain  centers-  Mention  f§ 
made  of  the  reversibility  of  the  effects  of  'hypo¬ 
thermia  oft  'the  nervous  centers. 
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Moyer,  J.  H1. , 

G.  C.  Morris,  and  M.  E.  DeBakey 
RENAL  FUNCTIONAL  RESPONSES  TO  HYPO¬ 
THERMIA  AND  ISCHEMIA  IN  MAN  AND  DOG. - 

In:  The  physiology  of  induced  hypothermia,  p.  199- 
2i3.  National  Academy  of  Sclences-Natlonal 
Research  Council1,  Publication  451.  1956. 

DLC  (QP82.N34) 

On  the  basis  of  laboratory  experiments  in  dogs 
and  human  patients  it  was  found  that,  as  the  body 
temperature  Is  reduced,  there  occurs  a  progres¬ 
sive  reduction  in  mean  blood  pressure,  glomerular 
filtration  rate,  and  renal1  blood  flow.  These  re¬ 
turned  tn  of  towards  control  level's  with  nor- 
rpothermia. 
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Mrozlflski,  S., 

and  NL  Wafiniowska 

[ELECTROCARDIOGRAM  IN  EXPERIMENTAL 
TRANSIENT  HYPOTHERMIA]  Obraz  ulektrokardio- 
graficzny  w  okresowej  hlpotermli  doSwladczalnej. 

—  Acta  physio logica  polonies  (Warszawa),  7  (4): 
393-404.  1956.  In  Polish,  with  English  summary 
(p.  402-403).  DNLM 

Electrocardiograms  of  anesthetized  rabbits  cooled 
by  a  stream  of  water  for  one  hour  to  a  rectal  tem¬ 
perature  of  20°C.  demonstrated  the  following:  (I) 
cardiac  changes  of  a  'transient  nature  which  subsided 
upon  return  to  normal  temperature;  (2)  a  slower 
heart  rhythm;  (3)  lengthening  of  all  waves  and  in¬ 
tervals  of  the  cardiac  electrical  cycle;  (4)  an  in¬ 
creased  voltage  of  the  QRS  complex,  particularly  in 
the  precordial  lead;  and  (5)  changes  in  the  ST- T  com¬ 
plex,  from  slight  to  severe,  resembling  a  picture  of 
recent  myocardial  Infraction,  particularly  in  the  pre- 
cordial  lead.  (Authors'  summary,  modified) 


5453 

Nardone,  R.  M._, 

and  L.  L.  Caravaggio 

Relation  between  lethal  cold  temper¬ 
ature  AND  RESPIRATION  OF  EXCISED  TISSUES. 
—  Jour.  Expef.  26oi. ,  M*  ft*  "MS'*  13$,  Feb. 

1956,  DNLM 

The  oxygen  consumption  of  excised  tt'slues'  from 
guinea  pigs  cooled  to  25“  C.  or  to  18*  C.  was 
measured  by  the  Warburg  manometrlc  technique. 
Oxygen  consumption  at  the  lethal  temperature  of 
18*  4",  (at  which  Survival  after  fewarmlng  was  50%) 
was  decreased  42%  in  muscle  tissue,  67.  4%  In  liver, 
and  79.  3%  in  brain.  A  comparison  of  the  inhibi¬ 
tion  of  respiration  by  cold  in  guinea  pig  and  rat 
tissues  revealed  no  inter-species  correlation  be* 
tween  lethal  cold  temperature  and  per  cent  inhibi¬ 
tion. 
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‘Niazl,  S.  A. 

PROFOUND  HYPOTHERMIA  IN  NON- HIBERNATING 

MAMMALS.  - Publication  no.  18,944.  1V+120  p. 

Ann  Arbor:  Univ.  Micro'ilms,  1956.  DLC 

Adult  rats  survived  cooling  to  *4°  C. ,  and  car¬ 
diac  standstill  for  four  hours.  Eighty-three  percent 
of  adult  rats  survived  cooling  to  0“  C. ,  and  07% 
were  long-term  survivors.  These  animals  had  two 
hours  and  fifty  minutes  of  cardiac  standstill.  Dogs 
were  cooled  to  body  temperatures  as  low  as  2°  C.  * 
with  survival,  while  monkeys  withstood  cooling 
down  to  4°  C. ,,  and  survived  after  Intervals  of  car¬ 
diac  standstill  as  long  as  two  hours.  Man  (51  years 
of  age)  survived  cooling  to  a  body  temperature  of 
9*  C. ,  with'  cardiac  ftandgUffi  for  one  hour.  4111 
references) 
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Niazl,  S.  A., 

and  F.  J.  Lewis 

PROFOUND  HYPOTHERMIA  IN  THE  DOG.  —  Sur¬ 
gery  Gynecol,  and  Obstetrics,  1>02  iff*  98-106.  Jan. 
1956  DLC  (RD1.SB,  v.  102) 
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Bogs  of  various  ages  were  cooled'  to  body  tem¬ 
perature  levels  below  !0°C.  with  survival.  This  was 
achieved  by  producing  Cardiac  standstill  at  low 
temperature  levels  through  a  technique  of  shifting 
the  blood  hydrogen  Ion  concentration  to  an  alkaline 
level  below  20°C.  Blood  flow  Was  arrested1  In  30 
adult  dogs  for  periods  of  20-30  minutes  at  a  body 
temperature  of  18°C.  All  except  4  tolerated  this 
procedure  and1  lived  normally  for  periods  of  1  week 
or  loager.  A  lower  incidence  was  noted  of  ventric¬ 
ular  fibrillation  When  carbon  dioxide  van  added'  to 
the  respiratory  mixture  during  cooling  than  when 
oxygen  alone  was  Used.  Changes  in  blood  chemicals 
and'  'hydrogen  ion  concentration  levelgi  occurring  dur¬ 
ing  profound  hypothermia  are  discussed1,  t Authors' 
summary,  modified) 
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Otis,  A.  B., 

and'  J.  dude 

EFFECT  OF  BODY  TEMPERATURE  ON  PULMO¬ 
NARY  GAS  EXCHANGE. - Johns  Hopkins  Univ. 

School  of  Medicine,  Baltimore,  Md1.;  Issued'  by 
School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  no.  57*12,  Dec.  1956. 

AD  126  590  UNCLASSIFIED 

The  effect  of  decreased  body  temperature  on  pul¬ 
monary  gas  exchange  Was  determined  on  anesthe¬ 
tized  doge.  Comparisons  between  the  arterial  and 
alveolar  carbon  dioxide  tension  gradient  showed  no 
elgnlfleant  nor  consistent  differences  at  body  tem¬ 
peratures  between  37°  and  18°  C.  It  Is  concluded 
that  cooling  dogs  to  body  temperatures  as  low  as 
16°  C.  produces  no  significant  barrier  to  the  trims  - 
fer  of  carbon  dioxide  from  blood  to  lung.  The  pul¬ 
monary  diffusing  capacity  showed  a  considerable 
decrease  with  the  lowering  of  body  temperature, 
but  because  the  metabolic  requirements  for  gas 
exchange  are  decreased  by  at  least  as  great  a  de¬ 
gree,  It  appears  that  no  physio  logic  'handicap  re¬ 
sults.  (Authors'  abstract) 
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Otis,  A.  B., 

j.  R.  Jude,  and  R.  Folse 

PULMONARY  GAS  EXCHANGE  IN  HYPOTHERMIA 
[Abstract],  Federation  Proceedings,  15 
part  !)':  139*146'.  March  1956. 

DLC  (QH30I  F37,  v.  15) 

End  tidal  and  arterial  carbon  dioxide  tensions 
were  measured  In  dogs  at  various  body  tempera¬ 
tures  down  to  16*  C.  No  Increase  in  the  arterial- 
alveolar  gradient  was  found,  and  it  was  concluded 
that  hypothermia  introduced  no  physiologically  sig¬ 
nificant  barrier  to  the  transfer  of  carbon  dioxide 
between  blood  and  lungs.  As  measured  by  the 
steady- state  carbon  monoxide  method,  a  decrease 
In  the  diffusing  capacity  of  the  lungs  was  found  in 
four  dogs  at  body  temperatures  of  3 T  and  25°  C. 

It  Is  suggested  that  a  major  factor  Involved  may 
be  a  reduction  In  area  of  the  pulmonary  vascular 
bed  available  for  diffusion.  This  hypothesis  was 
supported  by  measurements  on  two  of  the  dogs, 
both  of  which  showed  an  incf ease  In  pulmonary 
vascuiSr  re  si  stance  at  the  lower  temperature . 
(Authors'  abstract,  modified) 
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THE  PHYSIOLOGY  OF  INDUCED  HYPOTHERMIA. 

- Edited  by  R.  D.  Drlpps.  National  Academy  of 

'Shiehces^National  Research  Council,  Publication 
451.  1956.  xill+4<7  p.  DLC  (QP82.N34) 

This  Is  an  account  of  the  proceedings  of  a  sym¬ 
posium  on  the  physiology  of  Induced  hypothermia 
convened  by  'the  Division  of  Medical  Sciences  of 
the  National  Academy  of  Sciences  and  the  National 
Research  Council  on  October  28-29,  1955,  in 
Washington,  >Di  C.  The  following  pertinent  papers 
are  abstracted  Separately:  'RemS  no.  5370,  '5372, 
83*%.  53:87,  5‘3,90),  5391,,  5f92!,  540-%  5408!,  5422', 
'542®,  '5431! ,.  54315,, ,  '543®,,  543.9!,,  54441,.  5451, ,  546®; 
5473.  and  5475. 
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Plrlet,  K. 

[INDIVIDUAL  PHYSIOLOGICAL  STUDIES  ©>F  THER¬ 
MOREGULATION]  Individual  physlologlsche  Studien, 
des  WSrmehaushaltes.  — -  Archlv  filr  physlkallsche 
Theraple  Balneologle  und  KUmatoIogle  (Leipzig), 

8  (3;) :  162-169.  May-June  1958.  In  German.  DNLM 

Individual  differences  In  thermoregulation  were 
studied  in  15  healthy  sub.Jects  exposed  In  a  cli¬ 
matic  chamber  to  Indifferent  ambient  temperature 
and,  unclothed,  to  20°  C,  ambient  temperature  at 
501  cm, /sec j  wind  velocity,  50%  relative  humidity 
for  three  hours.  Each  subject  was  classified  as 
to  tils  body  type  according  to  Kfetc'hmer,  vago¬ 
tonic  or  sympathotonlc  cardiovascular  condition 
according  to  Wezlef  and  Hoff,  and  reaction  type 
A  or  B  according  to  Lampert.  Leptosomes  showed 
more  intense  physical  and  chemical  thermpfegula? 
lory  reactions;  however,  they  did;  hot  succeed  In. 
maintaining  the  Internal  core  temperature  constant 
because  of  the  greater  conductivity  of  the  skin 
with  a  thinner  subcutaneous  fat  layer.  It  Is  con¬ 
cluded:  that  the  ability  to  maintain  a  constant  core 
temperature  without  excessive  peripheral  vasocon¬ 
striction  !'$<  limited  by  Individual  differences  In, 
subcutaneous  fat  deposits. 
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Relssmann,  K.  R.  , 

and  R.  L,  Van,  Gljteri 

OXYGEN  CONSUMPTION  AND  MECHANICAL  EF¬ 
FICIENCY  ©F  THE  HYPOTHERMIC  HEART. 

Jouf.  Applied  Physiol. ,  9  (3);  427-430.  Nov,  1.956, 
DLC  (QP1.J72,  v.  9) 

Cardiac  oxygen  consumption  in  canine  heart- lung 
preparations  was  compared  at  37°C.  and!  27°C.  in  re¬ 
lation  to  equal  cardiac  work  per  unit  of  time  and 
per  beat.  Per  unit  of  time  the  hyopthermic  heart 
used  less  oxygen  than  the  normo thermic  heart  at 
equal  work  performance,  and  the  absolute  differ¬ 
ence  In.  oxygen  consumption  remained  nearly  con¬ 
stant  over  a  wide  range  of  work  loads.  A  pro¬ 
nounced  positive  correlation  between  mechanical 
efficiency  and  increasing  output  loads  of  the  hypo¬ 
thermic  heart  was  found,  providing  an  explanation 
of  the  observed  relatively  high  cardiac  oxygen  de¬ 
mands  In  the  intact  hypothermic  animal.  At  equal 
work  levels  per  beat,  the  hypothermic  heart  used 
slightly  less  oxygen  per  beat  than  the  nor  mother* 
mic ,  in  spite  of  its  greater  diastolic  volume.  Th< 
lower  oxygen  consumption  of  the  hypothermic  heart 
iis  attributed  to  slower  rate  and1  depressed  resting 
cardiac  metabolism.  (Authors'  abstract,  modified) 
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Richards,  J.  B., 

and  R.  H.  Egdahl 

THE  EFFECT  OF  ACUTE  HYPERTHERMIA  ON 
ADRENAL  17-HTDRDXYOORTIOOSTEROID  SECRE¬ 
TION  IN  DOGS.  -  Natal  Medical  Research  Inst., 

Betheada,  Md.  (Project  ho,  NM  007  031.22).  Re- 
search  Report  no ,  II  '(Voll  141,  p,  2®?-2®6i);t  April  % 
1056.  AD  100  790  UNCLASSIFIED 

Dogs  Immersed  to  the  shoulders  In  50*  C.  water 
responded  Initially  with  a  rapid  increase  In  rectal 
temperature  (42*  C.  In  15  to  20  minutes'),  a  marked' 
(two-  to  •even-fold)  Increase  In  adrenal  corticoid 
output,  and  a  alight  (10  to  20  percent)  Increase  in 
adrenal  venoua  blood  flow.  When  a  rectal  tempera¬ 
ture  d  44*  to  45*  C.  was  attained,  circulatory  fail¬ 
ure  occurred  and  a  concomitant  decrease  in  ad¬ 
renal  corticoid  output  and  venous  blood  flow  ensued. 
Dogs  subjected  to  a  gradual  Increase  In  body  tem¬ 
perature  had  increased  adrenal  1'7-hydroxycortl- 
costerold  secretion  In  the  rectal1  temperature 
range  at  39*  to  40*  C.,  but  this  stimulatory  re¬ 
sponse  subsided  as  body  temperature  was  further 
Increased.  Hypophysectomy  abolished  the  adreno¬ 
cortical  response  to  hyperthermia,  thus  showing 
that  the  Increased  secretory  activity  of  the  ad¬ 
renal  cortex  In  hyperthermia  is  mediated  via  the 
pituitary  gland.  (From  the  authors'  abstract) 

5462 

Rosomofl,  H.  L. 

THE  EFFECTS  OF  HYPOTHERMIA  ON  THE  PHYS¬ 
IOLOGY  OF  THE  NERVOUS  SYSTEM.  _ Surgery, 

40  (»):  328-336.  Aug.  1956  DLC  (RD1.S78,  v.  40) 

Hypothermia  (25-  C. )  war  Induced  In  ten  dogs  by 
Immsrslng  them  to  the  shoulder  °  In  Ice  wafer.  Dur¬ 
ing  hypothermia  there  VIA'  (1)  ft  dftpreage  In  cere¬ 
bral  blood  flow;  (2)  ft  corresponding  decline  In  cere¬ 
bral  metabolism;  (3)  a  compensated  hypotension;  (4) 
ft  decrease  In  brain  volume;;  f 5))  ft  diminution  of  in¬ 
tracranial  pressure,  and  (6)  a  depression  of  elec¬ 
trical  and'  reflex  activity.  (Author's  summary,  mod¬ 
ified)  (27  references) 


5463 

Russell,  R,  W. 

SOME  EFFECTS  OF  SEVERE  HYPOTHERMIA  IN 
BEHAVKHJR.  * —  Brit.  Jour.  Animal  Behaviour 
(London),  4  (2):  75.  April  1956. 

DLC  (QL750.B7,  V.  4.) 

Rats  subjected  to  hypothermia  (deep  body  tem¬ 
perature,  of  0-1°  C.)  showed  ft  significant  impair¬ 
ment  in  problem  solving  performance  after  re- 
warmlng,  while  animals  cooled  to  13.4-18.5°  C. 
showed  no  effect.  A  consistent  but  slight  trend  to¬ 
wards  poorer  retention  of  a  maze  habit  was  also 
observed1  after  hypothermia.  It  Is  suggested  that 
the  suppression  of  electrical  signs  of  brain  activ¬ 
ity  and  of  physiological  processes  such  as  heart¬ 
beat,  circulation,  and  respiration  during  hypother¬ 
mia  Impairs  the  performance  of  later  tasks;,  but 
has  little  or  no  effect  on  memory. 


5464 

Sarajaa,  H.  g.  fk_ 

EVIDENCE  FOR  HEART  DAMAGE  IN  ASSOCIA¬ 
TION  WITH  SYSTEMS?  HYPOTHERMIA  IN  DOGS. 


—  Amer.  Heart  Jour.,  51  (2):  298-305,  Feb. 

1956.  DLC  (RC681.A1A58,  v.  51) 

Twenty -four  dogs  were  subjected  to  systemic 
hypothermia.  Nine  dogs  were  autopsied  at  the  on¬ 
set  of  fatal  cardiac  irregularities  or  at  the  termi¬ 
nation  of  moderate  (26*  to  27.  5*  C. )  or  deep  (21* 
to  22.  5*  C.)  hypothermia  of  one  to  four  hours' 
duration.  In  all  cases  the  myocardium  showed 
foci  of  necrotic  muscle  fibers  with  an  occasional 
cellular  reaction.  Fifteen  dogs  were  sacrificed 
and  autopsied  three  days  to  three  years  after 
survival  of  moderate  or  deep  hypothermia  of  the 
same  duration.  In  thirteen  of  fifteen  cases  distinct 
areas  of  necrosis  showing  various  stages  or  or¬ 
ganization  were  detected.  T’-e  nature  and  the 
etiology  of  the  lesions  as  well  as  their  functional 
significance  are  discussed.  (Author's  summary) 

5465 

8cavo,  R. 

[HISTOLOGICAL  AND  HISTOCHEMICAL  OBSERVA¬ 
TIONS  ON  THE  PITUITARY  OF  THE  HIBERNATING 
DOG]  Oassrvazloni  istologlche  ed  lstochlmlcha  suits 
lpofisi  del  cans  ibernato.  - — -  Anatomla  e  chlrurgla 
(Roma),  I  (1):  69-86.  July-Sept.  1956.  In  Italian, 
with  English  summary  (p.  84-85)  DNLM 

The  histological  and  histochemlcal  picture  of  the 
pituitary  gland  was  studied  in  hypothermic  dogs 
maintained  at  ft  rectal  temperature  of  28°C.  In¬ 
creased  pituitary  activity  was  evidenced  by  changes 
lav  cytoplasmic  granules,  nucleolar  apparatus,  col¬ 
loidal  content,  and  cytoplasmic  ribonucleic  content 
It  is  postulated  that  hypothermia  Induces  ft  rapid 
discharge  Into  the  blood  of  hormones  Involved  in 
ihe  regulation  of  ijoldy  metabolism.  Thi*  suggests  ah' 
adaptation  on  the  part  of  the  pituitary  to  hypothec 
mla. 


5466 

Segar,  W.  E., 

P.  A.  Riley,  and'  T.  G.  Barlla 
URINARY  COMPOSITION  DURING  HYPOTHERMIA. 
—  Amer.  Jour.  Physiol.,  1'85  (3):  528-532.  June 
1956.  DLC  (QP1.A5,  v.  185.) 

Chemical  analyses  of  the  blood  and  urine  of  an¬ 
esthetized  dogs  were  made  during  cooling  with  hy¬ 
perventilation  to  a  body  temperature  of  22°  C.  and 
during  rewarmlng.  Cooling  produced  ah'  Increase  In 
blood  pH,  a  decrease  In  serum  potassium,  and 
little  change  In  hematocrit,  serum  sodium  and  chlo¬ 
ride,  and  total  COj  concentration.  Urine  flow  was 
Increased  and  the  urine  concentrations  of  sodium, 
potassium,  and  chloride  were  Increased  to  values 
approaching  their  concentrations  In  serum.  The 
urine/plasma  ratio  of  creatinine  was  reduced  from 
ISO  to  8,  urine  pH  was  Increased,  and  the  produc¬ 
tion  of  ammonia  was  decreased.  It  Is  suggested 
that  In  cooled  animals  the  urine  Is  essentially 
glomerular  filtrate  which  ihas<  undergone  tsosmotlc 
reabsorption  Bui  which  ihaft  remained  unaltered  By 
further  renal  tubular  activity. 
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Severtnghaua,  J.  W„, 
and  M.  Stupfel 

RESPIRATORY  PHYSIOLOGIC  STUDIES  DURING 
HYPOTHERMIA. - In:  The  physiology  of  Induced 
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hypothermia,  p.  52-57.  National  Academy  of 
Science s-  National  Research  Council,  Publication 
45.1,  1956,  BLC  (QP82.N34) 

Hypothermia  leads  to  an  increased  anatomic 
dead  space  through  bronchodilatation.  No  evidence 
of  difficulty  In  elimination  of  carbon  dioxide  was 
observed’  when  the  known  changes  in  blood  gas 
tension  were  considered. 


5468 

Spurr,  G.  B., 

HI  M.  Horvath,  L.  H‘.  Hamilton,  and  B.  K.  Hutt 
TEMPERATURE  GRADIENTS  IN  THE  HYPOTHER¬ 
MIC  DOGv  « —  Amer.  Jour.  Physiol.,  186  (1):  47-51. 
My  m&  DLC  (QPl.A5i,  v.  188) 

Temperature  gradients  were  studied  in  15  anes¬ 
thetized  dogs  during  progressive  body  cooling  pro¬ 
duced  by  exposure  to  cold  of  -5*  to  -WF  C..,  and 
during  stable  hypothermia  (25*  C.)  for  up  to.  34 
hours.  Muscular  tissue  was  observed  to  lose  the 
[greatest  amount  of  heat  to  the  environment  during 
early  cooling,  with  little  extraction  of  beat  from 
the  skin.  As  hypothermia  progressed,  the  amount 
Of  heat  flow  from  the  deep  central'  regions  was  In¬ 
creased,  and  heat  loss  from  the  muscular  tissues 
was  reduced.  During  stable  hypothermia  the  tem¬ 
perature  gra<hent  between  the  core  (rectum)  and 
the  muscular  tissue  of  the  thigh  was  significantly 
greater  than  that  observed  during  the  control  peri¬ 
od,  suggesting  that  the  flow  of  heat  depended  pri¬ 
marily  on  conduction.  The  values  tot  the  thermal 
circulation  index  of  the  hind  footpad,  thigh,  and’ 
foreleg  Were  decreased;  by  hypothermia,  white 
those  for  the  ear  and  chest  were  unchanged.  The 
constancy  of  the  Index  for  the  chest  Indicates  that 
a  relatively  great  proportion  of  beat  loss  occurred 
from  the  surface  of  the  trunk.  R  is  suggested  that 
Induced  hypothermia  results  In  an  Increased  volume 
of  the  body  shell  and  a  reduced  core  volume. 
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Stlckney,  J.  C.,, 

D.  W.  Northup,  and  E.  J.  Van  Ltere 
HYPERTHERMIA  AND  INTESTINAL  MOTI'UTY  IN 

RATS  [Abstract].  -  Federation  Proceedings,  15 

((I,  part  I):  180.  March  1986; 

DLC  (QH301.F37,  v.  15) 

In  two  groups  of  experimental  rats,  body  tem¬ 
perature  Wat  elevated  by  keeping  the  rats  in  the 
field  of  a  diathermy  machine.  The  elevation  was 
produced  during  5  minutes  before  gastric  intuba¬ 
tion  and  was  maintained  until  killing  for  removal 
of  the  small  Intestine.  In  the  first  experimental 
group  the  preintubation  body  temperature  averaged 
40. 1*  C.,  or  1.9*  above  that  of  the  control  group. 

No  statistically  significant  difference  was  seen  in 
the  9  pairs  of  Control  and  experimental  rats  in 
which  61  and  53%  of  the  small  intestine  was  tra¬ 
versed  respectively.  In  the  second  experimental 
group  the  body  temperature  averaged  41.8*  C.,  or 
3.7*  above  that  of  the  control  group.  The  percent¬ 
age  of  the  Intestine  traversed  in  the  8  control  rats 
was  51  as  compared  with  24  in  9  experimental 
rats.  The  difference  of  27%  is  statistically  signi¬ 
ficant  at  less  than  the  0. 1%  level  and  is  evidence 
that  severe  elevations  Of  body  temperature  depress 
motility  in  the  fat.  (From  ithe  authors'  abstract) 
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Stone,  H.  H., 

C.  Donnetly,  and  A.  $.  Frobese 
THE  EFFECT  OF  LOWERED  BODY  TEMPERA¬ 
TURE  ON  THE  CEREBRAL  HEMODYNAMICS  AND 

METABOLISM  OF  MAN. - Surgery  Gynecol,  and 

Obstetrlcc,  103  (3):  313-317.  Sept.  1956. 

DLC  (RD1.S8,  v.  103,) 

Also  published  In:  Surgical  Forum,  6:  129-134, 
1956.  DLC  (RD1-A363,  v.  6) 

Direct  measurements  of  cerebral  hemodynamics 
and  metabolism  were  made  in  anesthetized  hypo¬ 
thermic  subjects.  In,  the  absence  of  shivering,  cer, 
ebrai  oxygen  consumption  was  sharply  reduced  at 
body  temperatures  of  83  to  85°  F.  Within  this  tem¬ 
perature  range,  cardiac  arrhythmias  were  infre¬ 
quent.  Shivering  produced  an  Increase  In  cerebral 
metabolism  of  over  100%  even  at  body  temperatures 
of  82.6°  F.  Cerebral  blood  flow  decreased  at  hypo¬ 
thermic  levels.  Without  the  use  of  controlled  res- 
plratlon,  respiratory  acldosts  developed  during  hy¬ 
pothermia.  Cerebral  vascular  resistance  Increased 
in  spite  of  a  consistent  rise  In  carbon  dioxide  ten¬ 
sion.  Hemoconcent ration  and  generalized  vasocon¬ 
striction  In  response  to  hypothermia  may  cause 
this  Increase.  (Authors'  summary,  modified) 


5471 

Stupfel,  Mi  , 

_  midi  J»  Wi  Severlnghaua 

INTERNAL  BODY  TEMPERATURE  GRADIENTS 
DURING  ANESTHESIA  AND  HYPOTHERMIA  AND 

EFFECT  OF  VAGOTOMY.  - Jour.  Applied 

Physiol. ,  9  (:3):  380-386.  Nov.  1956. 

DLC  (QP1.J72,  v.  9) 

Large  thermal  gradients  between  the  rectum  or 
colon  and  the  heart  were  noted  ln~dogs  during 
hypothermia.  The  lower  esophagus  was  found  to 
be  a  satisfactory  Index  of  heart  temperature 
during  both  surface  and  blood  stream  cooling  and 
rewarming.  During  surface  cooling  and  rewarming 
In  conscious  and  anesthetized  dogs,  the  rectum 
was  cooled  and  warmed  more  rapidly  than  the 
heart,  while  In  blood  stream  cooling,  the  reverse 
was  true.  During  immersion  hypothermia  In  hu¬ 
mans,  cooling  of  'the  rectum  was  Slower  than  fh> 
'the  esophagus,  and  graxhehts  of  more  than  4*  C. 
were  observed. 


5472 
Suda,  I., 

K.  Koizumi,  and  C.  M.  Brooks 
EFFECTS  OF  COOLING  ON  CENTRAL  NERVOUS 

SYSTEM  RESPONSES  [Abstract],  -  Federation 

Proceedings,  15  (i,  part  I);:  182.  March  1956; 

DLC  (QH301.F37,  v.  IS) 

Studies  were  made  of  the  effects  of  cooling  on 
the  electrocorticograms  and  evoked  potentials  re¬ 
corded  from  the  sensory- motor  cortex  and  from 
the  cerebellum.  Cooling  of  the  blood  reaching  the 
brain  and  cooling  of  the  brain  surface  alone  or  in 
conjunction  with  blood  cooling  produced  a  phase 
of  augmented  response  within  a  temperature  range 
of  34*- 24*  C.  During  this  period  the  negative  {phase 
of  the  evoked  potentials  was  augmented  and  the 
duration  was  much  prolonged.  The  changes  occur¬ 
ring  in  evoked  potentials  recorded  from  the  cere- 
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bellum  suggest  that  there  is  an  augmentation  of 
cellular  discharge.  EEC  records  dhow  that  there 
was  an  Increase  In  amplitude  between  37°-24°  C.  ,. 
though  the  wave  frequency  remained  the  same. 
Below  this  temperature  range  depression  predom¬ 
inated  in  all  recordings  and!  desynchronization  of 
evoked  responses  occurred.  (From  the  authors'' 
abstract) 


5473 

Swan,  H. 

MYOCARDIAL  BALANCE  OF  POTASSIUM  « 

In:  The  physiology  of  Induced  hypothermia,  p.  42- 
43.  National  Academy  of  Sciences- National  Re¬ 
search  Council1,  Publication  451,  1956. 

D1C  (QP82.N34) 

In  dogs  cooled  to  30*  C.  with  no  support  of 
respiration,  there  was  observed  a  decreased  rate 
In  respiration  with  a  consistent  fall  of  pH  as 
respiratory  acidosis  developed.  The  positive  my¬ 
ocardial  potassium  balance  Increased  and  was 
still  raised  an  hour  later.  On  reararming,  the 
animal  maintained  the  positive  balance  ibut  not  as 
great.  A  similar  positive  balance  was  observed' 
for  phosphorus. 


5474 

Thomas,  H.  D, , 

W.  Hw  Frederick,  A.  R.  Pappas,  Ji.  ©.  Real,  and 

E.  E.  Eddie  man 

THE  EFFECTS  OF  MODERATE  GENERALIZED  HY¬ 
POTHERMIA  ON  THE  BALLISTOCARDIOGRAM  OF 
THE  DOG.  —  Amer.  Heart  Jour. ,  51  (4):  562- 
567.  April  1956.  DLC  (RC681.  A1A58,  v.  51) 

Moderate  generalized  hypothermia  was  Induced  in 
anesthetized  dogs  by  Immersing  them  in  a  bin  of 
chipped  Ice  until  a  rectal  temperature  between  26° 
and  30°  C.  was  attained.  Hypothermia  produced  a 
marked  differential  prolongation  of  the  K-L  Interval 
of  the  ballistocardiogram  and  the  Interposition  of 
slow  headward  movement  during  this  period;  This 
indicates  that  the  rapid1  L-M  dowhstroke  resulted 
from  cardiovascular  forces,  rather  than  after  - 
vibrations. 


5475 

Villalobos,  T.  J., 

E.  Adel  son,  and  P.  Riley 

THE  EFFECT  OF  HYPOTHERMIA  ON  PLATELETS 
AND  WHITE  CELLS  IN  DOGS.  — In:  The  phys¬ 
iology  of  induced  hypothermia,  p.  186- 198.  National 
Academy  of  Sciences- National  Research  Council, 
Publication  451.  1956.  DLC  (QP82.N34) 

The  decrease  In  platelet  count  and  probably 
white  cell  count  In  hypothermic  dogs  is  due  to  the 
sequestration  of  platelets  and  white  cells,  and  not 
to  their  destruction.  Catheterization  studies  In¬ 
dicate  that  some  of  the  sequestration  occurs  in  the 
liver  and  probably  also  in  the  spleen.  However, 
since  hepatectomy  and  splenectomy  did  not  com¬ 
pletely  abolish  the  platelet  and  white  cell  drops. 

It  Is  postulated  that  other  sinusoidal  organs  such 
ss  bone  marrow  may  also  play  a  role  In  the  se¬ 
questration.  (Authors'  summary,  modified) 


5476 

Werner,  A.  Y., 

D.  Dawson,  and  E.  Hardenbergh 
SPONTANEOUS  REWARMING  OF  THE  HYPOTHER¬ 
MIC  CURARIZED  DOG.  -  Science  (Washington), 

124  (3232):  1145-  1H47.  Dec.  7,  1956. 

DLC  (Q1.S35,  v.  124) 

Nine  dogs  were  anesthetized  briefl,  with  sodium 
pentothal  and  then  heavily  curarized  to  Insure  com¬ 
plete  Inactivity  of  the  skeletal  muscles.  Respira¬ 
tion  was  maintained  by  a  positi  ve  -  negative  phase 
pressure  pump.  When  the  blood  pressure  had  re* 
turned  to  normal,  the  animals  were  cooled  by  im¬ 
mersion  in  an  ice  bath  until  the  rectal  temperature 
fell  to  approx.  29°  C.  Then  the  dogs  were  removed 
from  the  ice  bath,  dried,  wrapped  In  a  blanket,  and 
allowed  to  rewarm  at  a  room  temperature  of  24*  C. 
Spontaneous  rewarming  took  place  after  a  slight 
drop  In  rectal  temperature.  These  findings  suggest 
the  existence  of  a  thermogenic  mechanism  other 
than  increased  activity  of  striated  muscle.  This 
mechanism  if  not  operative  If  the  animal  Is  de¬ 
pressed  by  barbiturate  anesthesia. 


5477 

Westln,  B, ,, 

A.  Parent ela,  D.  ZUiotto,  and  E.  Odeblad 
NAS*  CLEARANCE  IN  HYPO*  AND  HYPERTHERMIC 
RATS.  —  Acta  chirurglea  scandlnavica  (Stock¬ 
holm),  1##):  316-318.  1956  DNLM 

Hypothermia  was  found  to  produce  a  depression 
in  the  subcutaneous  clearance  of  Injected  radio¬ 
sodium  in  rats.  At  elevated  body  temperatures  both 
high  and  low  clearance  values  were  observed.  The 
depression  In  clearance  during  hypothermia  is  at¬ 
tributed  to  a  depressed  circulation,  a  respiratory 
depression  causing  hypoxia,  and  a  reduction  in  the 
physical  diffusion  of  sodium  Ions. 


5478 

Westln,  B., 

A.  Parentela,  D.  Zlliotto,  and  E.  Odeblad 
ON  THE  SUBCUTANEOU8  AND  INTRAHEPATIC 
CLEARANCE  OF  RADIOBROMIDE  IN  NORMO  - 
AND  HYPOTHERMIC  RATS.  — *  Acta  chirurglea 
scandlnavica  (Stockholm),  112  (1):  28-31.  1'956 

DNLM 

The  subcutaneous  and  lntrahepatlc  clearances  of 
radiobromide  were  observed  to  decrease  significant* 
ly  in  hypothermic  rats  during  air  of  pure  oxygen 
breathing.  The  rate  of  subcutaneous  bromide 
clearance  was  similar  to  that  for  sodium  Ions  In 
both  normal1  and  hypothermic  animals. 


5479 

Wynn,  V. 

THE  METABOLISM  OF  FRUCTOSE  DURING  HY¬ 
POTHERMIA  IN  MAN.  Clinical  Scl.  (London), 
115  '(®F  297-304.  May  1956.  DNLM 

Intravenous  fructose  tolerance  tests  during  hy¬ 
pothermia  (28.5°- 30. 5°  C.)  show  that  fructose  dis¬ 
appearance  from  the  blood  is  greatly  inhibited.  It 
is  suggested  that  hypothermia  reduces  the  rate  of 
fructose  penetration  into  the  cells.  A  subsequent 
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rise  In  plasma  glucose  was  seen,  possibly  due  to 
the  conversion  of  Infused  fructose  to  glucose  within 
the  liver  which  was  then  extruded  from  the  cells. 

A  large  injection  of  Insulin  had  little  effect  on  the 
apparent  conversion  of  fructose  to  glucose.  It  is 
postulated  that  an  impairment  of  hexose  metabolism 
occurs  below  the  level  at  which  fructose  enters  the 
glycolytic  cycle,  and  possibly  there  is  deficient 
formation  of  hepatic  glycogen  as  well.  Fructose 
metabolism  during  hypothermia  is  accompanied  by 
changes  In  plasma  potassium  and  inorganic  phos¬ 
phate  concentration  (Author's  summary,  modified) 


5480' 

Z  voter,  T„, 

and  M.  Szabd 

[VASCULAR  REACTIONS  TO  POTENTIATED  AN¬ 
ESTHESIA  AND  TO  HYPOTHERMIA]  Erreakcldk 

potenclilt  barkpits  is  hypothermia  ban. - Klser- 

letes  orvostudominy  (Budapest),  8  (:3i)i  237-242. 

May  1956.  In  Hungarian,  with  German  summary 
(p.  242).  DN'LM 

Vasomotor  responses  to  Induced  hypothermia  and 
to  potentiated  anesthesia  were  studied  in  the  rat's 
mesoappendlx.  There  was  no  inhibition  oi  vasomo¬ 
tor  activity  in  hypothermia  even  at  rectal'  temper¬ 
atures  of  25°  C,  Other  vascular  areas  presumably 
fesond  similarly  to'  the  splanchnic  area  a*  in- 
ferfedl  from  blood  pressure  responses.  (.Authors' 
'(umjhiry,  modified')' 
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Etmad.Jlan,  F.„. 

E.  T.  Lamson,  and  R.  Nerl 
EXCRETION  OF  ADRENALINE  AND  NORADREN¬ 
ALINE  IN  HUMAN  SUBJECTS.  - Jour.  Clin.  En¬ 

docrinol.  and  Metabolism,  1»6  '(2))i.!  222-234.  Feb. 
1956.  DLC  (RC648.  E45,  v.  16) 

An  Increase  was  found  In  the  ur'.<ary  excretion 
of  adrenaline  and  noradrenaline  in  the  waking  state 
compared  with  that  during  sleep;  tue  percentage 
increase  was  greater  for  adrenaline.  When  sympa- 
thlco- adrenal  function  (adrenaline  and  noradrena¬ 
line  excretion)  and  pituitary-adrenal  function  (17- 
ketosterold'  excretion)  were  measured  in  the  same 
samples,  both  showed  Increases  for  the  waking 
state  compared  to  the  values  obtained  during  sleep, 
but  no  quantitative  relationships  were  apparent.  In 
ahi  adrenalectomlzed  patient,  no  detectable  adren¬ 
aline  was  present  in  th#  urine,  but  an  increase  was 
observed  in  noradrenaline  excretion  In  the  waking 
state  over  that  during  sleep.  An  Increased  exefe- 
tlon  of  both  adrenaline  and  )nbradrena<U'ne  was  found 
In  subjects  during  the  psychnmotor  stress  of  per¬ 
forming  on  the  Hoagland- Werthessen-pursultmeter. 
When  the  stress  included  hypoxia  (breathing  a  mix¬ 
ture  of  10%  oxygen  for  2  hours)  a  significant  in¬ 
crease  was  observed  in  urinary  adrenaline  excre¬ 
tion  but  not  in  noradrenaline.  (Authors’  abstract, 
modified) 
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O’ Hare,  J.  J. 

INTERSENSORY  EFFECTS  ©>F  VISUAL  STIMU'IJ 

ON  THE  MINIMUM  AUDIBLE  THRESHOLD. - 

Jour.  Gen.  Psychol. ,  54  (f?));:  1 67- 170.  April  1956. 

DLC  (B‘F1.J64,  V.  54) 

With  the  primary  incidental  factors  controlled', 
measurements  were  made  of  the  Influence  of  four 
colors  (yellow,  green,  blue,  and  red)  on  the  inten¬ 
sive  Umens  of  as  many  pure  tones  (200,  700, 

2000,  and  6000  e.p.s.).  Comparisons  were  made  be¬ 
tween  auditory  thresholds  In  a  dark  or  "  no-color' 
situation  and  In  a  particular  color  situation.  Sig¬ 
nificant  auditory  threshold  shifts  Were  observed, 
from  which  it  is  Inferred  that  chroma  can  be  of 
Importance  l'n  lntersensory  effects.  ((Author's  sum¬ 
mary). 

5483 

Wulfften  Palthe,  P.  M.  van 

['BIOLOGICAL  ASPECTS  OF  ELECTROENCEPH¬ 
ALOGRAPHY  ]  Aspects  biologlques  de  l'electro- 
encdphalographlc.  —  Mc'decine  ae'ronautlque 
(Paris),  11  (i)':  45-54.  1956.  In  French. 

©iLC  (TL555.M394,  v.  11) 

Essentially  the  same  as  item  no.  3665.  vrali.  pi. 


Ibi.  Vision 

(!  Eve  -exam  inatidns  under  .Wa/'l) 
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Baker,  C.  A. , 

A..  DeBonl;,  and  ©.  F,  'Morris 
DARK  ADAPTATION  AS  A  FUNCTION  OF  THE 
INTENSITY  AND  DISTRIBUTION  OF  LIGHT  A- 
CROSS  THE  PR'EADAPTATION  FIELD.  In: 
Symposium  on  Air  Force  human  engineering, 
iper-sonnel!,  and  training  research,  p.  10-16.  A# 
Research  and  Development  Command,  Baltimore, 
Md.  ARDC  Technical  Report  56-8,  1956. 

DLC  (UG633. A3771 83,  no.  56-8,  1956) 

Also  jpubii’shedl  in':  Jour ,  'Optical  §oc .  Amef 46 
(6):  401  -404.  June  1956. 

DLC  (QC350.06,  v.  46) 


DarMadiptatlon  functions  tor  three  subjects  were 
measured'  after  preadaptation  to  luminances'  of 
250®',  5001,  I'OOi,  20),  4,  and'  ,8'  ffi'L.  The  distribution 
of  light  across  the  preadapting  field  was  varied 
so  that  100%,  20%,  4%,  of  .8%  of  the  total  field 
area  was  luminous.  The  data  suggest  that  different 
combinations  of  Intensity  and  area  in  the  preadapt- 
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lng  conditions,  !f  the  total  amount  of  light  Is  held 
constant,  produce  no  Important  changes  In  the  sub¬ 
sequent  dark-adaptation  functions.  Some  applica¬ 
tions  of  these  data1  to  equipment  design  are  dis¬ 
cussed.  (Authors'  summary) 


5485 

Best,  W., 

and  K.  Bohnen 

[COMPARATIVE  STUDY  OF  THE  BREAK  IN  HIE 
DARK  ADAPTATION  CURVE  EMPLOYING  THE 
EIECTRORETINOGRAM  AND  THE  SUBJECTIVE 
THRESHOLD  FOR  UGHT  INTENSITY].  Verglel- 
chende  Unter  sue  hung  ueber  dem  Knick  tnder  Dunkel- 
adaptatlonskurve  bet  Verwondung  des  Elektroreti- 
nogramms  undi  der  subjektiven  Schwellenreixleucht- 

diefate.  -  Documents  ophthal roclogica  ('s-Graven- 

hage),  10:  351- SOS.  1956.  Ini  German,  with  English 
Bern  mar  y  fp;  362  -363).  DNLM 

The  process  of  dark  adaptation  after  preliminary 
light  adaptation  was  Investigated  with  one  subject. 

A  total  of  48  electroretinograma  were  taken  with 
light  stimuli  of  different  Intensities;  The  subjective 
dark  adaptation  curves  to  brief  light  stimuli  of  de¬ 
creasing  Intensity  were  measured  for  the  same 
subject;  The  familiar  break  in  the  course  of  the 
dark  adaptation  curve  was  present  In  the  ampli¬ 
tude  curves  of  the  b-wave  during  dark  adaptation. 
This  breijk  occurs  eartief  than  ft  the  subjective 
dark- adaptation  curve  and  appears  faster  with 
higher  Intensity  light  stimuli;  The  authors  believe 
that  the  acotoplc  mechanism  la  stimulated  progres¬ 
sively  earlier  with  higher  tight  Intensities.  The 
curve  of  ''light  sensitivity  of  b-wave"  in  the  course 
'Of  dark  adaptation  also  showed  a  break  Which  al1- 
'moat  coincided  with  'the  break  ft  the  subjective 
dark  adr-ptatinn  curve.  Undif  special  conditions  a 
second  break  appeared  'In'  the  'dark  adaptation 
curve-,  (Authors,  summary,  modified)) 


5486 

Blersdorf,  W.  R., 

-Sadi  J.  C.  Armlngton 
LONG-TERM  LIGHT  ADAPTATION  OF 
HUMAN  ELECTRORETINOGRAM  [Abstract],  — 
Amer.  Psychologist,  11  (8):  384.  Aug.  1956. 

DLC  ('BF1.A55,  v,  M)i 

Psychophysical  studies  of  the  tight  adaptation 
process  using  the  differential  threshold  have  re¬ 
vealed  a  two' Stage  process,  the  different  stages  of 
width  have  been'  given  neural  and)  photochemical 
Interpretations.  In  the  present  experiment,  tight 
adaptation  was  followed  for  15  minutes,  using  the 
electroretinogram  as  a  physiological  response 
measure;  When  both  adaptation  and  test  fields  were 
large  In  area,,  the  magnitude  of  the  electroretino- 
grams  showed'  a  systematic  Increase  during  tight 
adaptation.  When  both  were  small,  however.,  the 
electroretinogram*  'became  somewhat  reduced  dur¬ 
ing  tight  adaptation.  These  results  are  relevant  to 
current  theoretical  interpretations.  (Quoted  in  full) 


5487 

Blersdorf,  W.  R.. 

and  J.  C.  Armlngton 

RESPONSE  OF  THE  HUMAN  EYE  TO  SUDDEN 
CHANGES  0*  THE  WAVELENGTH  OF  STTMU'LA- 


BIBLIOGRAPHY  1956 

TION. - Walter  Reed  Army  Inat.  of  Research, 

Washington,  D.  C.  (Project  no.  6-60-10-016,  Sub- 
task  no.  3);  Report  no.  VWIAIR-159-56,  Sept.  1956. 
18  ip.  AD  124  371  UNCLASSIFIED 

Changes  In  the  human  elec tr oretlnogram  were 
elicited  by  a  sudden  replacement  of  a  chromatic 
adaptation  stimulus  with  a  long-duration  test  stim¬ 
ulus.  The  resulting  spectra!  sensitivity  curves  were 
found  to  be  strongly  dependent  upon  the  color  and 
luminance  of  the  adaptatlbni  stimulus,  with  definite 
evidence  for  two  spectral  processes'  with'  maxima 
at  500  and  620  m.  There  was  evidence  for  other 
possible  processes  ft  'the  green  aiidl  blue  but  their 
maxima  were  not  well  defined.  (Authore'  abstract, 
modified') 


5488 

Bleichert,  A., 

and  R.  Wagner 

[EXPERIMENTS  INTERPRETING  THE  PLAY  OF 
PUPIL  AS  A  REGULATORY  PROCESS]  Versuchc 
air  Erfassung  deg'  PupiHeiispiels  als  Regelunge- 
Vorgang.  —  Zeitachrlft  fffr  Blologie  (MOncben), 
109  (1):  70- 80s  1956.  In  German,  with  English 
'summary  (ip,  80).  DNLM' 

The  function  of  the  pupil  as  a  regulator  of  retinal 
Illumination  adjusting  the  nominal  value  through 
adaptation  wag1 demonstrated  by  the  fact  that  the 
pupil  slse  depends  on  the  Illumination;  the  duration 
of  adaptation;  and  the  transition-function.  The  regu¬ 
lator  lector  and  the  time  of  adjustment  correspond 
to  a  ipoqt  regulator  in  the  technical  sense;  Only 
with  the  help  of  adaptation  is  accuracy  of  the  regu¬ 
lator  sufficiently  Increased  to  guarantee  constancy 
of  atimulug  for  a  wide  range  of  tight  intensities. 
Such  a  regulating  system  requiring  a  longer  period) 
for  adjustment  Is  viewed  as  very  suitable  for  the 
eye  in  that  It  makes  the  transition  Into  various 
ranges  of  tight  Intensity  more  clearly  per cgptibles 
(Authors'  summary,  modified) 


5489 

Brown,  John  L. 

ROD -CONE  INTERACTION  IN  THE  DARK- 
ADAPTED  EYE.  —  Naval  Air  Development  Cen¬ 
ter.  Aviation  Medical  Acce'eration  Lab.,  Johns - 
vilie,  Pa.  Report  no.  NADC -MA-5604,  April  25, 
1956.  v+32  p.  (Project  no.  NM  001  110  300.  Re- 
■pert  no.  1).  AD  94  769  I’B  125  186 

The  amount  of  light  required  to  identify  cor¬ 
rectly  the  orientation  of  a  pattern  of  parallel 
lines  wag  measured  with  a  Series  of  colored 
lights  ranging  from  blue  to  red.  Subjects  were 
dark  adapted1  and1  measurements  were  based  on 
short  flashes  b(  light.  The  situation'  wag  anal  a  - 
go  us  to  one  in  which  a  pilot  must  read  illumi¬ 
nated  'ftStfumefitS'  ft  short  glimpses  while  most  of 
the  time  his  gaze  is  directed  toward  regions 
illuminated  at  levels  much  below  that  of  the  in¬ 
struments.  The  results  indicate  that  the  relative 
effectiveness  of  different  wavelength  distributions 
of  light  depends  on  the  fineness  of  the  lines  in 
the  test  pattern.  With  a  transition'  from  coarse 
lines  to  fine  lines,  there  is  a  change  'liv  the  rela¬ 
tive  effectiveness  of  different  colored  lights  which 
corresponds  to  a  change  from  ithe  rod1  to  the  cone 
receptors.  For  lines  of  intermediate  thickness, 
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correct  identification  of  line  orientation  appears 
to  depend  On  the  combined  function  of  rods1  and 
cones.  (Author's  abstract) 


Brown.  R[obert]  H. 

THE  EFFECTIVENESS  OF  A  COLLIMATE©  RET¬ 
ICLE  AS  AN  AID  TO  VISUAL  DETECTION  OF  AIR¬ 
CRAFT  AT  HIGH  ALTITUDE.  - Naval  Research 

Lab.,  Washington,  D.  C.  NRL  Report  no.  4863, 

Nov.  v  ItOSXBv  U+1'2  p;  AD  11*6  083  PB  12»  429 

To  study  the  effects  of  a  collimated  reticle  sup¬ 
erimposed  on  an  empty  visual  field  on  visual  ac¬ 
commodation  and  target  detection,  subjects  Identi¬ 
fied  a  target  dot  (varied  In  size  and  position)  seen 
at  optical  Infinity  within  an  otherwise  uniformly  il¬ 
luminated  Held.  The  cues  for  near  vision  were  such 
as  a  plane's  cockpit  and  the  windshield  framework 
might  provide.  It  was  found  that  (1)  use  of  a  col¬ 
limated  reticle  does  not  significantly  Improve  de¬ 
tection  Under  the  conditions  studied.  (2)  There  are 
significant  differences  between  observers,  (.3)  The 
threshold  size  of  the  target  decreases  from  the 
outer  part  of  the  visual  field  to  its  'Center-  And*  (4) 
at  a  given  distance'  from  the  Center.,,  poeltton  of  a 
target  has  no  effect  on  US1  detection. 


5491 

Chin,  N.  B., 

and  R.  E.  Horn 

INFRARED  gpAEQf  #|§  MEASUREMENTS  OF  RE¬ 
FRACTIVE  CHANGES  0*  DIM  ILLUMINATIDN  AND 
IN  DARKNESS.  - —  Jour.  Optical  Soc.  Amer.,  48 
(1):  60-88.  Jan-  1956.  DLC  (QC350.O8,  v.  46) 

Same  as  the  report*  Item  3955,  vol,  IV. 
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Cohen,  W. 

PERCEPTION  OF  COLOR  IN  THE  CHROMATIC 
GANZFELD  [Abstract],  - —  Amer.  Psychologist,  11 
(•8):  398.  Aug.  1956.  DLC  (BF1.A55,  v.  11) 

The  pur.  ose  of  this  study  Is  to  evaluate  the  role 
of  stimulus  gradients  In  the  perception  of  color. 
Two  photometer  sphered  were  connected  In  order 
to  produce  either  a  uniform  Ganzfeld  or  a  Ganz- 
feld  containing  a  differentiated  area.  Sixteen  ob¬ 
servers,  using  monocular  vision,  described  and 
compared  the  various  fields.  The  uniform  chro¬ 
matic  Ganzfeld  was  reported  as  poorly  saturated  or 
neutral.  The  introduction  of  a  spot  differing  only 
In  Intensity  did  not  alter  saturation  of  the  field. 
When  differentiation  resulted  from  chromatic 
gradients  alone,  high  saturation  was  reported.  The 
addition  of  an  Intensity  gradient  to  a  chromatic 
gradient  reduced  saturation.  (Quoted  in  full1)' 


5493 

Combe rg,  W. , 
and  G.  Hager 

[METHOD  AND  FINDINGS  IN  INVESTIGATIONS 
WITH  A  COMPLEX  TECHNIQUE  OF  EYE  EXAMI¬ 
NATION  CONDUCTED  WITH  DRIVERS,  FLIERS 
AND  OTHER  OCCUPATIONS]  Technik  und  Ergeb- 
inlsie  bet  Untersuchungen  mit  elnem  K ample* - 
verfahren  zur  Augenprufung  von  Autofahrern, 


Fliegern  und  anderen  Berufen.  —  Deutsche 
ophthalmologlsche  Gesellschaft,  Berlcht  liber  die 
Zusammenkunft,  59  (Heidelberg  1955),  p,  348-350. 
Miinchen,  1956.  In  German.  DN'LM 

Test  apparatus  and  test  methods  are  described1 
which  allow  to  measure  color  vision,  total  visual 
field  seen  with  head  and  eye  movements,  and 
visual  acuity  to  Jhe  degree  necessary  for  city 
driving,  within  5  to  6  min-  examination  time  per 
individual. 


5494 

Corhin,  H.  H., 

E.  Pi  Reese,,  T.  W.  Reese.,  and  J.  Volkmann 
EXPERIMENTS  ON  VISUAL  DISCRIMINATION, 

1952- 1955.  -  Mount  Holyoke  College,  Hadley, 

Mass.  (Contract  AF  18(600)- 344);  Issued  by  Opera¬ 
tional  Applications  Lab.,  Air  Force  Cambridge 
Research  Center,  Mass.  AFCRC  Technical  Report 
no.  56-52,  April  1956.  v+55  p.  AD  106  812 

'PB  125  077 

The  results  of  approximately  twenty  experiments 
investigating  various  psychophy Biological  aspects 
of  visual  discrimination  Include  the  following:  (!) 
When  subjects  search  a  broad,  blank,  horizontal 
field  for  point-stimuli,  they  often  miss  those  ap¬ 
pearing  at  the  sides.  When  subject's  judge  position 
stimuli  In  any  number  of  categories  they  choose, 
multi-modal  distributions  of  stimuli  transmit  more 
Information  than  rectangular  distributions.  Subjects 
can  bisect  visual  position  with  relatively  small 
constant  errors,  a  finding  which  stqjports  the  dis¬ 
tinction  between  substitutive  and  additive  dlscrlm- 
inable  aspects  in  psychophysics.  A  new  method  of 
scaling  psychological  magnitudes  (first  suggested 
by  S.  S.  Stevens)  seems  to  be  superior  to  the  fa¬ 
miliar  7-point  scale,  especially  In  the  spreading 
out  of  high  ratings  which  are  negatively  skewed 
when  the  older  rating  scale  Is  used.  (2)  Subjects 
can  judge  the  mean,  median,  and  range  of  dis¬ 
tributions  of  position  stimuli  with  considerable 
accuracy.  When  Instructed  to  judge  the  relative 
frequency  of  two  values  of  a  single  aspect  for 
series  which  also  contain  values  of  another  aspect 
which  Is  not  to  be  judged,  the  precision  of  the 
Judgment  decreases  as  the  percentage  of  "dis¬ 
tracting  stimuli”  increases,  (3)  The  task  of  iden¬ 
tifying  a  group  of  converging  dots  ("enemy  planes") 
Is  extremely  difficult.  The  speed  of  Identification 
increases  as  the  number  of  dots  in  the  converging 
group  Increases.  Display  size,  viewing  distance, 
location  of  the  point  of  convergence  with  respect 
to  the  center  of  the  display,  and  angular  disper¬ 
sion  of  the  converging  group  do  not  affect  per¬ 
formance.  (4)  When  subjects  are  required  to  lo¬ 
cate  a  point  of  light  after  the  light  has  disappeared 
and  must  delay  their  response  for  varying  Inter¬ 
vals  of  time,  error  and  variability  Increase  as  the 
enforced  delay  In  response  time  Increases.  Two 
anchoring  agents,  one  at  either  end  of  the  stimu¬ 
lus  range,  reduce  error  and  variability  of  the 
Judgment.  A  single  anchoring  agent  shifts  the 
apparent  position  of  the  lights  away  from  the  an¬ 
chor.  (From  the  authors'  abstract) 

5495 

Cram pt on,  G.  H. 

EFFECT  OF  G1.ARTNG  LIGHT  SOURCE  ON  THE 
HUMAN  ELECTRORETINOwRAM.  -  Walter  Reed 
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Army  Inst,  of  Research!,  Washington,  D.  C.  Report 
no.  WRAJR-3-56,  Jan.  1956.  2*13  p.  AD  109  435 

UNCI.ASSIFIED 

The  effects  of  a  small  glare  adapting  beam  on 
the  human  electroretlnogram  and  psychophysical 
visual  thresholds  were  compared  with  those  of  light 
from  a  large  white  screen.  Glare  produced  a  de¬ 
pression  In  retinal  electrical'  sensitivity  which  was 
the  same  for  several  loci  of  the  glare  Image,  In¬ 
cluding  the  optic  disk.  It  Is  suggested  that  stray 
light  Is  effective  In  the  adaptation  of  nonfocal  areas 
of  the  retina.  Light  from  a  weakly  Illuminated 
screen  resulted  In  a  greater  reduction  In  retinal 
sensitivity,  presumably  because  of  the  greater  ef¬ 
fectiveness  of  direct  light. 


5496 

Crannell,  C-  W., 

and  J.  M.  Christensen 

A  STUDY  OF  PERIMETER  TRAINING  WITH  DIVER¬ 
SIFIED  STIMULI.  ==  Miami  Univ.,  Oxford,  Ohio 
('Contracts  AF  18(600) -25  and  A'F  33(61 6i)-2844,):;  and 
Wright  Air  Development  Center.  Aero  Medical  I,ab.., 
Wright-  Patter-son  Air  Force  Base,  Ohio.  WADC 
Technical  Report  no.  56-63,  June  1956.  l.v+16  p. 

AD  107  273  PB  121  521 

This  report  considers  the  third  In  a  series  of 
experiments  designed  tf>  examine  the  possibility  of 
Increasing  the  size  of  the  visual  form  field  by  spe 
clallzed  training.  In  the  present  experiment  an  at¬ 
tempt  was  made  to  control  subjects'  learning  to  re- 
spond  to  the  unique  qualities  of  stimuli  by  Including 
a  greater  diversity  of  stimuli.  In  addition,  the  effect 
of  training  predominantly  one  eye  was  Investigated. 
There  was  no  evldenC-e  of  transfer  to  stimuli  differ* 
ent  from  the  training  stimuli;  In  tact,  the  results 
Support  the  writers'  earlier  contention  that  much.  If 
not  all,  of  the  improvement  on  training  stimuli  in 
the  first  two  experiments  was  due  to  the  subjects 
learning  to  respond  to  reduced  cues.  No  differences 
In  results  could  be  traced  to  the  proportion  of 
training  administered  to  each  eye.  No  evidence  was 
adduced  to  support  the  contention  that  Improvement 
would  follow  a  period  of  "setting  In"  of  the  training 
effects.  (Authors'  abstract) 


5497 

David,  A.  B. 

DARK  ADAPTATION  STUDIES  WITH'  THE  GOIJ1- 
MANN- WEEKERS  APPARATUS.  ( Dlssertatlbnv 
Medical  Faculty  of  the  University  of  Zilrtch. )  22  p, 
ZOrtclh;  Juris  Verlag,  1956.  DNLM' 

A  total  of  113  Subjects  between  15  and'  69  years 
of  age  examined.  These  subjects  possessed 

normal  vision,  no  errors  of  refraction,  and  demon¬ 
strated  no  ocular  pathology.  Dark  adaptation  be¬ 
came  progressively  worse  with  age:  persons  un¬ 
der  20  years  showed  the  best  readings,  those  over 
60  years  the  poorest.  Multiple  examinations  on  the 
same  Individual  demonstrated  no  uniform  decline 
of  dispersion  from  the  beginning  to  the  end  of  the 
examination.  The  absolute  values  of  dispersion, 
however,  were  deffijutej'y  lower  at  the  termination 
of  the  examination  than  at  the  beginning.  In  gener  - 
all,  Interlndlvtdual  dispersions  in  all1  age  groups 
were  approximately  the  same  as  the  dispersion 
demonstrated  'by  repeated1  examinations  of  the  same 


Individuals.  Dispersion  was  lowest  In  the  younger 
age  brackets  and  highest  in  the  older  age  categor¬ 
ies.  No  uniform  decline  In  dispersion  from  the  be* 
ginning  to  the  end  of  the  examinations  was  evident. 
Terminal  dispersions  however  were  In  all  cases 
lower  than  the  values  obtained  at  the  beginning  of 
the  examination.  (From  the  author's  summary) 


5498 

Be  Valol's,  R,  L.., 
and  O.  T.  Law 

STUDIES  OF  ALLEGE©  D-C  ELECTROSENSITI¬ 
ZATION  OF  NIGHT  VISION .  — —  Univ.  of  Mlc  hlga n. 
Engineering  Research  InsL,  Vision  Research  Labs., 
Ann  Arbor.  (Contract  DA36-039-SC-52654).  Report 
no,  2144-56-T,  Jan.  1956.  vlil+31  p.  (DA  Project  no, 
3-99-10-024,  Signal  C,no.  102  D).  AD  104  026 

PB  130  590 

Visual'  thresholds  at  il'Ow  luminances  were  com¬ 
pared  before,  during,  and  after  the  passage  of  di¬ 
rect  currents  of  0. 05-1. 00  milliamperes  through  the 
eye.  Both  apodal1  and  cathodal  polarization,  and  tem¬ 
poral  and  Infraorbital  electrode  placements  were 
employed.  Experiments  were  conducted  during  the 
course  of  dark  adaptation  and  after  adaptation  was 
complete.  No  beneficial  effect  of  the  application  of 
'Current  bn  visual  threshold  was  observed! 


5499 

©oehftng,  ft,  G. , 

W.  ib  Ward',  and'  W.  C,  HlSsoni 
THE  DEVELOPMENT  AND  STANDARDIZATION 
Of  A  GROUP  TEST  FOR  CRITICAL  FLICKER 
FREQUENCY.  Central'  Institute  for  the  Deaf, 
St.  Louis,  Mo.  (Contract  Nonr*f l'5f(62))))i;  and'  Naval 
School  of  Aviation  Medicine,  Pensacola,  F'l'a. 
('Project  nOi  NM  OOi  l"0l  502;) ,  'Repdrt^no,  4,  Dec. 

12,  1956.  Li'  p.  UNCLASSIFIED 

A  group  test  of  critical'  flicker  frequency  was 
developed  and  standardized  on  a  sample  of  100 
Naval  aviation  cadets  and'  1 74'  Naval'  enlisted  men. 
The  subjects  were  tested  in  groups  of  ten- -five 
trials  to  each  group.  A  method  of  "constant 
descent"  was  employed'  for  stimulus  presentation. 
There  was  no  consistent  trend  In  group  response 
ileVeil1  during  the  five  trials.  Intra-lndlvldual  varia¬ 
bility  In  response  over  the  five  trials  tended  to  be 
relatively  small.  There  was  a  decrease  In  lntra- 
tfl'al'  variability  from  the  first  to  the  second  trial, 
and'  no  change  in  variability  over  the  remainder  of 
the  trials,  Indicating  that  stability  of  response  l’S 
reached  after  the  first  trial.  The  test  was  shown 
to  discriminate  significantly  between  two  different 
populations,  the  Naval  aviation  cadets  and  the 
Naval  enlisted  men-.  (Authors'  summary,  modlfledi) 


5500 

Doe ssc hate,  G.  ten, 

and  J.  ten  Doesschate 

ELECTRONYSTAGMOGRAPHY  AND  THE  STEADY 

POTENTIAL  OF  THE  'EYE, - Practlca  oto- rhino- 

laryngologlca  (Basel),  lift  '(<6/)i:  306-303.  Sept.  1956. 
In  English.  DN'LM 

Essentially  a  condensation  of  Item  no.  4065,  volt 
IV. 
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Doesschate,  G.  ten, 

andi  Ji.  ten  Doessc  hate 

THE  INFLUENCE  OF  THE  STATE  OF  ADAPTA¬ 
TION  ON  THE  RESTING  POTENTIAL  OF  THE 
HUMAN  "'E.  «s  Ophthalmologies  ('Basel),  132 
(5):  308-  .  .  Nov.  1956.  In  English.  DNLM 

Same  as  item  no.  4065,  vol.  IV. 


5502 

Doeaschate,  G.  ten, 
and1  J.  Kylslra 

THE  PERCEPTION  OF  PARALLELS.  —  Ophthal¬ 
mologies  (Basel).  §3®  (1):  61-65.  Jin.  1956.  to 
English.  DNLM 

Same  as  Item  no.  4066,  voL  IV. 


5503 

DYNAMIC  VISUAL  ACUITY.  =—  Contact  i(#ent@- 
cola),  14  (1):  29-30.  1956.  ©NsLM' 

An  examination  of  a  series  of  experiments  to- 
volvlng  the  testing  of  visual  acuity  during  ocular 
pursuit  (la  visual  function  labeled  dynamic  visual 
acuity)  revealed  that  visual  acuity  does  not  de- 
tertorate  markedly  as  the  angular  velocity  of  the 
test  object  relative  to  the  eye  Is  Increased  from 
10° /second1  to  17.0V  second,  todlvtdua1!1!’  with  sub- 
stantially  the  same  static  acuity  may  differ 
iffiafkediy  and1  signlftcantiy  to'  their  dynamic  visual1 
acuity.  The  latter  is  not  dependent  upon  whether 
the  motion'  of  a  test  object  IS'  to  a  vertical  or 
horizontal  plane.  It  was  also  found  that  learning 
(practice)  plays  an  Important  role  In  the  testing 
of  dynamic  vision,  Mention  is  made  of  the  possi¬ 
ble  relationship  between  dynamic  visual  acuity 
and  Success  or  failure  as  a  naval  aviation  Cadet, 
and  of  the  possible  use  of  a  dynamic  vision  test 
as1  a  means  Of  modifying  the  visual  standards  re¬ 
quired  for  pilot  training. 


5504 

Emerson,  G.  O., 

R.  O.  Metcalf,  and  H.  C,  Glover 
THE  INADEQUAGY  ©IF  VISUAL  SEARCH  IN  AVOID¬ 
ING  MID-AIR  COLLISIONS.  —  Wright  Air  Devel 
opment  Center.  Aero  Medical  Lab.  ,  Wright -  Patter  - 
son  Air  Force  Base,  Ohio.  WA'DC  Technical  Note 
Sfl-lAOii  Marcih'  '195 6:.  ®t*7  pi  pP'rovfgCit  no.  7T5T) . 

A©'  94  <Wl  f  ©  h  211  .130' 

Vlsua'l  search  IS  Inadequate  for  the  certain' 
detection  Of  other  aircraft  In  sufficient  time  to 
avoid  collision.  Monocular  and1  binocular  ibtlndi 
areas  a®  produced  by  aircraft  structural  members 
are  descfibedi  and-  Illustrated.  Graphs  are  present 
eol  which'  Illustrate  comparative  danger  from  var¬ 
ious  azimuthal  positions  expressed  as  a  function'  of 
time  to  coilllilslons  ft  IS  concillud'edi  that  la  the  d'eveli- 
opment  of  calili'slon  warning  devices  to  augment 
visual  search,  prtorttv  IS  given'  to  the  forward'  .pos¬ 
ition  to'  either  frequency  of  scan'  or  In  detection 
range,  nr  In'  both.  A.trc  raft  de signers  .are  urge rl  to 
rnl'ntm'l 70  a®  nnuCh  as  possible,  opaque  structures 
la  the  first  40'  degrees1  of  each'  Side.  Visual  seaircb 
slhouldl  toe  'performed  almost  c  lontiTuiovislv  In  approx 


Imately  the  first  3®>  degrees  to  each  side,  with'  pc  - 
caslonal  glances  to  90  degrees.  i(iF’romi  the  authors’ 
abstract  and  conclusions) 


5505 

Ettttnger,  G. 

THE  FUSION'  FaEQUENC  Y  ©IF  jFM©K©R  p  THE 
CENTRAL  AND  PERIPHERAL  FIELD  WITH  PHO¬ 
TO  PIC  LEVELS  OF  SURROUND  LUMINANCE.  - 

Quart.  Jour.  Exper.  Psychol.,  8  (4')s  172-181.  Nov. 
1956.  DLC  (QP351.E95234,  v.  8) 

Critical  flicker- fusion  frequencies  (CFF)  to  the 
central  visual  field  and  at  angles  of  15°  or  35° 
with'  the  optic  and®  were  compared  to'  47  Subject®. 
Central  CFF  exceeded  peripheral  values  to  Just 
over  half  of  at1!  quadrants  tested1  with  photoplc 
surrounds,  although  smaller  threshold  differences 
were  found  In  the  center  than  In  the  periphery  on 
a  test  of  brightness  discrimination.  The  pattern 
waS'  generally  the  same  to  at  least  three  quadrants 
of  any  one  visual  field  and1  was  apparently  depend  - 
ent  on  the  size  and  luminance  of  the  test  object. 
When'  CFF  was  determined  against  a  dark  surround, 
a  majority  @f  the  quadrant®  having  a  higher  CFF 
to'  ipeflpheral  than  to'  e'entral  vision  Showedl  a  re¬ 
versed  response  pattern.  The  higher  peripheral 
CFF's  remained  after  the  photo -ipupililafy  reflex 
hadi  been  abolished,  it  1®'  suggested  that  the  con¬ 
trasting  types  of  flicker  response  may  be  related 
to  Individual  differences  in1  the  effect  of  stimulus 
size  oft  'flicker  ipattern, 


5506 

Falk,  J.  L. 

THEORIES  OF  VISUAL  ACUITY  AND  THEIR  PHYS¬ 
IOLOGICAL  BASES.  —  Psychol.  Bull.,  53  (2): 
1095133.  March  1956.  DLC  (BF1.P75,  v,  53) 

This  is  a  review  of  the  problem  of  visual1  acuity 
to  the  light  of  the  current  knowledge  of  the  phys¬ 
iology  of  the  eye,  neural  pathways!,  and1  visual  cor¬ 
tex.  Intensity  discrimination  theories  of  Heeht  and 
Hartrldge,  Weymouth's  acuity  theory,  and  the  Mar¬ 
shall- Talbot  theory  are  evaluated  and  discussed  In 
reference  to  contradictory  experimental  findings. 

84  references, 


5507 

Fitts,  P.  M., 

Ml  Weinstein,  M.  Rappaport,  N.  Anderson,  and 
J,  A.  Leonard 

STIMULUS  CORRELATES  OF  VISUAL  PATTERN 

RECOGNITION:  A  PROBABILITY  APPROACH  - 

Jour.  Exper.  Psychology,  51  ( 1):  1- 11.  Jan.  1958. 

DLC  (BF1.J6,  v.  51) 

Two  experiments  were  conducted  using  samples 
of  metric  figures  constructed  in  accordance  with 
probability  concepts.  The  perceptual  task  was  one 
demanding  speed  to  recognizing  a  particular  pattern 
when  It  was  presented  as  one  of  a  set  of  alterna¬ 
tive  patterns.  Figures  generated  by  a  random  pro¬ 
cess  were  found  to  be  cecpgnlzedl  much  more 
rapidly  than  were  constrained  figures  generated 
by  sampling  contour  details  without  replacement. 
This  result  IS  Interpreted  as  indicating  a  detri¬ 
mental  effect  on  recognition  performance  of  a 
particular  form  of  redundancy  rather  than  a  detri- 
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mental  effect  of  a  decrease  in  Information  per  se. 
At  the  end  of  a  period  of  training  the  symmetrical 
figures  and  the  vertically  oriented  figures  were 
identified  more  rapidly  than  were  slngle-or  double 
contour  asymmetrical  figures;,  or  horizontally 
oriented  figures  of  equal  complexity.  Theoretical 
implications  of  these  results  are  discussed. 
(Authors'  summary,  modified) 


5508 

Fobes,  L.  M.J 

and'  F.  A.  Mote 

A  COMPARISON  OF  THE  VARIABILITY  OF  BIN¬ 
OCULAR  AND  MONOCULAR  THRESHOLD  MEAS¬ 
UREMENTS  DURING  DARK  ADAPTATION  IN  THE 

HUMAN  'EYE.  -  Jour.  Compar.  and'  Physiol. 

PsychoL,  431-486.  'Oct.  1956, 

DLC  (BF1.J57,  v,  49) 

The  two  subjects  were  each  given  54  binocular 
pre- exposures  to  an  Intensity  of  1870  mL.  for  4 
'min.  Afterward,  thresholds  were  measured'  for  'the 
right  eye,  left  eye,  and  both  eyes  at  20-  sec.  in¬ 
tervals  for  20  min.  for  one  subject  and'  for  30 
min.  for  the  other.  The  order  of  measurements 
for  the  three  eye  conditions  was  counterbalanced. 
On  the  whole,  there  was  no  difference  between  the 
variances  of  binocular  measurements  as  compared 
wtthi  monocular,  Late  In  the  course  of  dark  adap¬ 
tation,  arhen  the  eyes  were  approaching  a  state  of 
stable  and  maximum  sensitivity,  binocular  varia¬ 
bility  was  more  frequently  smaller  than  monocular. 
The  frequency  with  which  the  binocular  mean 
threshold  lay  below  those  for  both  monocular 
mean  thresholds  was  highly  significant  and  pointed 
to  the  existence  of  some  sort  of  summatlve  effect. 
When  the  binocular-  monocular  mean  threshold 
values  were  analy zed  at  three  times  (early,  middle, 
and  late)  during  the  course  of  dark  adaptation,  It 
was  found  that,  although  the  binocular  values  were 
consistently  lower,  In  only  one  put  of  six  cases 
were  they  significantly  so.  (Authors'  summary, 
modified) 


5509 

Gogel,  W.  C. 

RELATIVE  VISUAL  DIRECTION  AS  A  FACTOR  IN 
RELATIVE  DISTANCE  PERCEPTIONS.  — 
Psychol.  Monographs,  70'  1-19,  1956. 

DLC  (BFji  P8,  v,.  70) 

Same  as  the  report*  Item  no,  2812,  vol.  m. 


5510 

Gordon,  J.  j. 

DO  THE  EYES  HAVE  IT? - IJ.S.  Navy  Med. 

News  Letter,  27  { 12):  3.9,40.  June  22,  1956.  DN'LM 

The  problems  confronting  a  medical  officer  our, 
I'ng  ocular  examination  ot  flight  applicants  wishing 
to  enter  Into  a  particular  program  and  previously 
coached  to  pass  the  examination  are  discussed. 
This  occurs  most  often  during  photometric  and 
Snellen  Chart  tests.  Objective  procedures  for  sub¬ 
jective  phorla  examinations  are  described  which 
Involve  har mless  trickery  of  the  subjects  while 
leeiplng  l'n.  rn'lnd'  the  factors  of  'fatigue,  eye  strain. 


or  indulgence  In  alcohol  the  night  before,  which  may 
affect  true  phorla  values. 


5511 

Green,  B.  F., 

and  L.  K.  Anderson 

COLOR  CODING  IN  A  VISUAL  SEARCH  TASK.  == 
Jour.  Exper.  Psychol.,  51  (1):  19-24.  Jan.  1956. 

DLC  (B  FI. J 6,  v.  51) 

Two  elqperlmehts  were  reported  in  which  search 
times  for  colored  symbols  (two-digit  numbers)  on 
a  visual  display  were  measured  as  a  function  of 
the  relative  number  of  symbols  of  each  color,  and 
the  number  of  different  colors  used.  When  observ¬ 
ers  know  the  color  of  the  target,  the  search  time 
Is  approximately  proportional  to  the  number  of 
symbols  of  the  target's  color.  There  is  also  a 
slight  Increment  In  search  time  due  to  the  presence 
of  the  wrong-colored  targets.  When  observers  do 
not  know  the  target’s  color,  search  time  depends 
primarily  on  the  total  number  of  symbols  on  the 
display.  However,  search  times  are  slightly  longer 
•for  multicolored  displays  than  for  comparable 
single-colored  displays.  (Authors'  summary) 


551'2 

Green,  B.  FY, 

B.  W.  White,  and  A.  K.  Wolf 
VISUAL  PATTERN  DETECTION  IN  RANDOM 
NOISE  [Abstract].  «=  Amer.  Psychologist,  11  ('8):: 
422.  Aug.  1956.  DLC  (BF1.A55,  v.  it) 

Patterns  formed  by  configurations  of  black  and 
white  dots  In  a  25  x  25  dot  matrix  were  dis¬ 
torted  by  establishing  some  fixed  probability  that 
the  color  of  a  dot  would  be  reversed.  Accuracy 
of  pattern  detection  was  measured  at  five  noise 
(probability)  level's  by  a  two- alte matlve  forced 
choice  procedure.  The  results  show  that  Pimple 
patterns  are  very  resistant  to  masking  by  ran¬ 
dom  visual  noise,  but  slight  changes  in  the  noise 
level  near  the  detection  threshold  have  large 
effects  on  the  accuracy  of  detection.  (Quoted  In 
full) 


5513 

Haberlch,  F.  J, 

[IMPORTANCE  OF  BLINKING  IN  OUR  VISION] 

Die  Bedeutung  des  Lidschlags  fur  unser  Sehen. 

=»  Berliner  Medizln  (Berlin),  7  (1):  7 -8.  Jan. 
1956.  In  German.  DN'LM 

The  role  of  blinking  lh  the  visual  act  Is  mani¬ 
fold,  e.  g.  ,  It  causes  shift  of  retinal  Image,  lowers 
the  light  sensitivity  threshold  by  permitting  dark 
adaptation  while  the  eye  is  closed,  etc.  However, 
since  a  blink  lasts  on  the  average  0.  2-0.  3  sec. , 
it  occludes  vision  and  may  become  a  problem  at 
high  speeds  in  ground  and  air  travel. 


5514 

Hake,  H.  W,„ 

an®  C.  W.  ErlC'fcsen 

ROLE  OF  RESPONSE  VARIABLES  IN  RECOGNI¬ 
TION  AND  IDENTIFICATION  OF  COMPLEX 
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VISUAL  FORMS.  —  Jour.  Exper.  Psychol.,  52 
(*)::  235-243.  Oct.  1956.  DLC  (BF1.J6,  v.  52) 

Subjects  were  given  prior  practice  in  the  use  of 
sets  of  irrelevant  labeling  responses  before  learn¬ 
ing  to  associate  them  with  a  set  of  unfamiliar  non¬ 
sense  forms.  Although  previous  practice  in  the  use 
of  the  labels  did  significantly  Increase  the  number 
of  correct  labeling  responses  achieved  by  subjects 
In  labeling  the  nonsense  forms,  it  did  not  increase 
their  Ability  to  recognize  the  forms  later  when 
seen  together  with  new  forms  of  similar  construc¬ 
tion.  Previous  practice  did  affect  the  Size  of 
within- subject  correlations.  It  was  suggested  that 
verbal  labeling  practice  can  have  a  double  function. 
It  has  the  function  first  of  forcing  subjects  to 
differentiate  the  stimulus  set,  as  well  as  the  set 
of  responses  used,  and  can  provide  also  a  denota¬ 
tive  process  whereby  subjects  organize  and  identi¬ 
fy  the  stimulus  aspects  differentiated  by  practice. 
The  latter  process  occurs  only  with  the  use  of 
larger  sets  of  practiced  responses,  (Authors'' 
summary,  modified) 


5515 

Herrick,  R.  It 

FOVEAL  LUMINANCE  DISCRIMINATION  AS  A 
FUNCTION  OF  THE  DURATION  OF  THE  DECRE¬ 
MENT  OR  INCREMENT  IN  LUMINANCE.  —  Jour. 
Compar.  and  Physiol.  Psychol.,  49  (5):  437-443, 
Oct.  1956.  DLC  (BF1.J57,  v.  49) 

EiscntlaiUy  the  same  as  the  report,  Item  no,  2922: 
(VOL  m), 


5516 

Bowarth,  C.  L , 

and  M.  G.  Bulmer 

NON-RANDOM  SEQUENCES  IN  VISUAL  THRESH¬ 
OLD  EXPERIMENTS,  jm  RAF  Inst,  of  Aviation 
Medicine  (Qt.  Brit. ),  Far nbo rough;  issued  by  Flying 
Personnel  Research  Committee  (Gt.  Brit.).  Report 
no.  FPRC  974,  Sept.  1956.  IsO  p.  AD  112  728 

UNCLASSIFIED 

In  a  series  of  visual  threshold  determinations, 
responses  (L  e  "seen"  or  "not  seen")  to  a  repeated 
stimulus  of  constant  Intensity  were  grouped  in  runs 
of  the  same  response.  It  Is  suggested  that  there 
are  only  two  possible  explanations  of  this  non- 
randomnesa:  spontaneous  fluctuations  of  threshold 
and  the  direct  Influence  of  a  response  on  succeed¬ 
ing  responses.  Experiments  designed  to  distin¬ 
guish  between  these  two  explanations  have  shown 
that  the  latter  Is  the  more  Important  and  that  a  * 
response  affects  directly,  though  with  diminishing 
intensity,  the  three  Immediately  following  responses. 
(Authors'  summary) 


5517 

larbus,  A.  L. 

[PERCEPTION  OF  AN  IMMOBILE  RETINAL  IM¬ 
AGE]  VoiprLlatle  nepodvlzhnogo  setchatochnogo 
lzobrazher.ua.  =  Bioflxlka  (Moskva),  1  (5>):  435- 
437.  1956.  In  Russian.  DLC  (QH505. A1B53;,  v.  1) 

A  method  was  developed  for  the  study  of  per¬ 
ception  of  an  Immobile  retina!}1  Image.  The  appa¬ 
ratus  consists  of  a  special  lens  arrangement 


which  is  mounted  by  a  suction  cup  On  the  eyeball 
and  moves  along  with  it.  Experimental  results 
show  the  importance  of  eye  movements  in  the 
visual  process.  An  image  which  is  Immobile  with 
respect  to  the  retina  ceases  to  be  perceived  by 
the  subject  after  a  few  seconds.  Once  It  has  dis¬ 
appeared,  perception  of  the  image  does  not  return 
as  long  as  Illumination  and  retinal  position  remain 
unchanged. 


5518 

Jayle,  C.  E., 

R.  Camo,  R.  Boyer,  and  A.  Flllppl 
[INVESTIGATION  OF  NIGHT  VISION  IN  THE 
COLOR-BLIND]  Exploration  de  la  vision  nocturne 
chez  les  daltonlens.  — —  MCdeelne  aCronautlque 
(Paris),  i*  (1 ):  21-28.  1956.  In  French. 

DLC  (TL555.M394,  v.  11) 

Marked  Increases  In  the  threshold  for  gross  per¬ 
ception  of  light,  In  the  differential  threshold  (per¬ 
ception  of  shades  of  light),  and  In  the  threshold  of 
Identification  were  observed  In  a  subject  with 
achromatopsia,  and  slight  Increases  were  noted  In 
91  dichromatic  subjects.  The  average  threshold  for 
the  perception  of  form  was  similar  to  the  normal 
average  lh'  both  eases',  The  Impairment  of  scotoplc 
vision  in  the  subject  with  defective  color  vision  if 
attributed  to  rod  dysfunction, 


5519 

Johannsen,  D.  E., 

P.  I._  McBride,  and  J.  _W.  Wulfeck 
STUDIES  ON  DARK  ADAPTATION.  L  THE  PRE- 
EXPOSURE  TOLERANCE  OF  THE  DARK-ADAPT¬ 
ED  FOVEA.  Jour.  Optical  Soc.  Amer,,  46  ( i ); 
67-71.  Jan.  1956.  DLC  (QC350.  06,  v.  461) 

An  Investigation  was  made  of  the  effect  of  brief 
exjxisures  (1  to  100  seconds)  to  itight  of  varying 
brightness  (0.1  to  100  foot-lamberts)  on  the  foveal 
dark  adaptation  of  the  previously  dark -adapted 
eye.  The  course  of  dark  adaptation  was  deter¬ 
mined  with  a  modified  Crozler-Holway  dlscrlmln- 
ometer  by  monocular  measurements  of  absolute 
brightness  sensitivity  to  light  flashes.  The  extent 
of  dark  adaptation  (Instantaneous  threshold  level 
and1  steepness  of  adaptation  curve')  following  light 
pre -exposures  was  observed  to  increase  as  com¬ 
binations  of  pre -exposure  duration  and:  brightness 
were  Increased  above  100  foot -lambent -seconds. 
Brief  pre -exposure  brightnesses  In  the  range 
through  which  the  acuity- brightness  function  If 
steep  had  little  or  no  apparent  effect  On  (he  sen 
slti'Vttv  of  the  dark -adapted  fovea. 


5520 

Johannsen  D.  E., 

P.  I.  McBride,  and  J.  W.  Wulfeck 
STUDIES  ON  DARK  ADAPTATION.  0.  TOE  PRE  - 
EXPOSURE  TOLERANCE  OF  THE  HUMAN  FOVEA 
ADAPTED  TO  DIFFERENT  BRIGHTNESS  LEVELS. 

- Jour.  Optical  Soc.  Amer,,  46  (4.)i:  266-269. 

April  1956.  DLC  (QC350.O6,  v.  46) 

The  effect  of  foveal  dark  adaptation  of  pre  -ex  - 
posure  for  1  to  100  seconds  to  light  of  i  to  100 
foot -lair, be rts  brightness  was  Investigated  (ft  the  eye 
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previously  adapted  for  10  minutes  to  varying  illu¬ 
mination  levels.  The  extent  of  dark  adaptation  (in¬ 
stantaneous  threshold  level,  steepness  of  curve,  time 
required  lor  curve  to  level  oil)  alter  pre -exposure 
was  observed  to  decrease  as  the  adaptation  level 
was  decreased  from  10  to  g.,.  but  not  from  1  to  Oil 
foot-lamberts.  In  most  cases  light  pre -exposure 
superimposed  upon  adaptation  level  produced  more 
subsequent  adaptation  than  adaptation  level  alone 
only  when  the  product  of  pre -exposure  brightness 
and  duration  exceeded  l'OO  foot -lambert- seconds.  It 
IS  Suggested'  tliat  throughout  the  lower  range  Of 

adaptation  levels  and  pre-exposure  brightnesses  and 
durations,  adaptation  level  determines  the  state  Of 
sensitivity  Of  -the  eye  and  the  amount  of  subsequent 
dark  adaptation.  Above  a  critic  al  value  of  superlm  - 
posed  pre -exposure  brightness  and  duration  ( 1-00- 
foot-  lambert-sec ondsi) ,  light  pre -exposure  becomes 
more  effective  than  adaptation  level  In-  determining" 
subsequent  adaptation. 


5521 

Jones,  T.  G. , 

and  B.  Bhat-ia 

STUDIES  ON  RETINAL  SENSITIVITY  SHORTLY 
AFTER  TAKE-OFF  IN  DARKNESS.  —  Aero  Med. 
8oc.  Jour.  ('New  Delhi1),  S'-  (I):  24-31.  April  1956. 

DNLM 

The  effect  of  exposure  to  light  during  taxiing  on 
the  brightness  threshold  of  the  dark -adapted  eyes 
of  pilots  was  determined  by  measurement  of  the 
threshold  after  15  or  45  minutes  of  dark  adapta¬ 
tion  and  after  5,  10,  or  15  minutes  of  dark  adap¬ 
tation  following  taxiing.  Adaptation  for  45  minutes 
produced  significantly  lower  thresholds  than  adap* 
tation  for  15  minutes  or  for  5  to  15  minutes  after 
taxiing.  The  brightness  threshold  15  minutes  after 
taxiing  was  lower,  however,  than  that  obtained 
after  15  minutes  of  dark  adaptation  following  ex¬ 
posure  to  normal  crew  lighting.  Scores  obtained 
15  minutes  after  the  start  of  taxiing  were  similar 
to  those  observed  after  15  minutes  of  dark  adap¬ 
tation  following  light  exposure,  ft  is  concluded 
that  taxiing  has  the  same  effect  on  dark  adaptation 
as  exposure  to  darkness  for  a  similar  period. 


5522 

Kinney,  J.  A.  S. 

CALCULATED  EFFECT  OF  THE  COLOR  TEMPER¬ 
ATURE  Of  THE  STIMULUS  O'N  SCOTCPIC  THRESH 

OLDS. - Jour.  Optical  Soc.  Araer.,  46  (12)::  1093 

1094.  Dee.  1956.  DI.C  (QC350.06,  v.  4:6,) 

It  Is  suggested  that  a  major  source  of  the  varta  - 
Mon  In  final  thresholds  obtained  in  different  Inves¬ 
tigations  of  dark  adaptation  may  be  the  color  tem¬ 
perature  of  the  la-mps  used  l'n  the  measurements, 
it  Is  stated  that  measurements  of  test  stimuli  are 
commonly  made  with  photoplc  Instruments  which  do 
not  reflect  the  change  of  spectral  sensitivity  found 
In  the  dark  -  adapted  eye,  and  which  therefore  do 
not  properly  evaluate  the  energy  required  for  sco 
topic  vision.  An  analysis  is  presented  of  the 
changes  which  can  be  expected  In  scotoptc  thresh¬ 
olds  when  light  sources  are  equated  c--  measured' 
photoplc  ally. 


5523 

Lewis,  D.  H. , 

and  T.  D.  Duane 

ELECTRORETINOGRAM  IN  MAN  DURING  BLACK¬ 
OUT.  ==—  Jour.  Applied'  Physiol'. ,  9  I'OS-iltOt 
July  1956.  DLC  (QP1.J72,  v.  9) 

Same  as  item  no.  4532,  vol.  IV. 


5524 

Lockard,  R.  B., 

and  J.  L.  Fozard 

THE  EYE  AS  A  CONTROL  MECHANISM.  - Naval 

Or  dance  Test  Station.  Instrument  Development  D1 
vision,  China  Lake,  Calll.  Report  no.  NOTE  1546, 
Aug.  l'3i„  1956.  v+4'7,  p.  A©'  105  '8'4i'3 

PB  124  121 

An  experiment  was  performed  to  help  establish 
the  tracking  accuracy  of  the  eye.  The  subject 
tracked  with  his  eye  a  target  having  difficult  tra¬ 
jectory,  resembling  the  movements  of  a  missile 
seen  through  a  tracking  telescope.  The  target  was 
tracked  against  both  a-  clear  and  cluttered  back¬ 
ground.  The  results  of  this  experiment  Indicate 
that,  regardless  of  clutter  In  the  visual  field,  the 

Standard'  deviation  of  the  -error  eye  tracking  Is 

oh  the  order  of  -1°.  This  degree  of  accuracy,  when 
divided  by  the  magnification  of  whatever  optical' 
device  the  target  IS'  viewed  through,  if  believed- 
Sufficient  to  warrant  the  use  of  the  eye  as  aft 
error 5'lenllflg  and  control  device.  '('From  authors' 
summary) 


5525 

Miller,  J.  W. 

THE  EFFECT  OF  ALTERED  ILLUMINATION  ON 
VISUAL  ACUITY  MEASURED  DURING  OCU'LAR 
PURSUIT.  — —  Kresge  Eye  Inst.,  Detroit,  Mich. 
(Contrae-t  Nonr-586('00),);  Issued  by  Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.  Project  no.  NM 
001  H0>  501,  Report  no;  12,  Sept.  20),  1956.  11+15  p, 
AD  119  592  UNCLASSIFIED 

The  dynamic  visual  acuity  of  six  male  subjects 
was  tested'  at  SIX  different  levels  of  target  Illumin¬ 
ation  while  they  were  being  rotated  at  various-  con¬ 
stant  angular  velocities.  In  contrast  to  static  acuity, 
dynamic  acuity  was  found  to  be  aided  considerably 
with  Increases  In  brightness  at  levels  exceeding  100 
tootcandles.  It  was  pointed  out  that  the  faster  a  tar¬ 
get  Is  moving  the  greater  the  brightness  must  be  In 
order  to  maintain  a  given  threshold.  It  was  also 
found  that  the  seml-emplrlcal  equation  y.a+bxf 
which  had1  been-  used'  previously  to  describe  satis  - 
factorl'l-y  the  data  obtained  throughout  -the  entire 
range  of  brlghtheSiei-  examined-.  (Authors'  abstract) 


5526 

Milliter ,  J.  W. 

THE  MEASUREMENT  Of  DYNAMIC  VISUAL  ACU¬ 
ITY  WHILE  THE  OBSERVER  IS  ROTATING.  «=*- 
Kresge  Eye  Inst. ,  Detroit,  Mich.  (Contract  Nonr 
- 586( 00) ) ;  and  Naval  School  of  Aviation  Medicine, 
Pensacola,  fil'a.  Joint  Project  NM  004'  110  SOI,  Res 
port  no.  11,  Sept.  10,  1956.  11+12  p.  AD  119  603 

UN'CLASS'FI'Ep 
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The  dynamic  visual  acuity  of  six  subjects  was 
tested<  during  rotation  at  various  constant  angular 
velocities.  These  results  were  compared  with  those 
obtained  previously  at  which  time  the  subjects  re¬ 
mained  stationary  and  the  test  objects  were  moved. 
It  was  found  that  visual  acuity  deteriorates  In  much 
the  same  fashion  with  an  Increase  In  the  relative 
angular  velocity  of  the  target,  regardless  Of  whether 
It  la  the  observer  or  target  which  Is  moved. 
i( Author’s  abstract' 


5527 

Miller,  J.  W., 

and  E.  Ludvigh 

fH#  RESULTS  OF  TESTING  THE  DYNAMIC  VIS¬ 
UAL  ACUITY  OF  1000  NAVAL  AVIATION  CADETS 

- Kresge  Eye  Inst.,  Detroit,  Mich.  (Contract 

NOnr  ?  5'86(<00;)))5  and' Naval  School  of  AyiatiOh  Medi- 
lclne,  Pensacola,  Fla.  Joint  Project  Report  no.  ®0j 
Aug.  10,  1956.  11-t- 1 5  p.  ( Project  no.  NM  001  1 10 
501)!.  AD  119  606  UNCLASSIFIED 

An  earlier  study  has  shown  that  visual  acuity 
deteriorates  as  the  angular  velocity  of  the  test  ob¬ 
ject  relative  to  the  observer's  eye  Is  Increased, 
The  results  of  testing  the  dynamic  visual  acuity 
of  1000  naval  aviation  cadets  are  presented  and 
some  aspects  of  the  data  are  analyzed.  It  IS 
found  that  the  parameters  employed  to  describe 
dynamic  vision  are  not  distributed  normally.  Some 
possible  causes  for  this  non- normality  are  con 
sldered.  it  IS  demonstrated  that  It  Is  possible  to 
place  Individuals  Into  statistically  distinguishable 
categories  on  the  basis  of  their  dynamic  visual 
acuity.  The  possible  application  of  this  with  re¬ 
gard  to  the  future  seiecitipn1  P?  ipl'lptf  IS  considered. 
((Aiuthoffi'  ahStrac# 


5528 

Nadell,  M.  A. 

THE  EFFECT  OF  VARIOUS  LUMINANCE  LEVELS 
AND  TARGET  CONFIGURATION  ON  THE  REFRAC¬ 
TIVE  STATE  OF  THE  EYE:  AN  INVESTIGATION  OF 
NIGHT  MYOPIA  AND  SKY  MYOPIA  USING  THE  IN¬ 
FRARED  SKIASCOPE.  —  Los  Angeles  Coll,  of  Op¬ 
tometry,  Calif.  (Contract  no.  AF  33(6i6)-2372:); 

Issued  by  Aero  Medical  Lab.,  Wright- Patterson  Air 
Force  Base,  Ohio  (Project  no.  7157).  WADC  Tech¬ 
nical  Report  no.  56  -  61 ,  Feb.  1956.  Vt*30  p. 

AD  90  912  UNCLASSIFIED 

An  Investigation  was  made  of  some  factors  of  sky 
myopia  and  night  myopia.  An  Infrared  skiascope  was 
used  to  measure  the  refractive  state  of  the  eye  at 
Increasing  luminance  levels  from  0.05  foot-lamberts 
to  300  foot-lamberts.  Various  target  configurations 
were  used  in  the  first  phase  of  the  study  to  deter  - 
mine  their  relative  efficacy  in  eliciting  an  accommo¬ 
dative  response.  In  the  second  phase,  a  Snellen  ”E" 
and  flat  white,  homogeneous,  unmarked  wall  were 
selected  as  targets.  At  the  lower  level  of  luminance, 
0:,  0.001  and  0.01  foot-lamberts,  there  Is  about  0.50 
diopters  more  accommodation'  in  play  (range,  about 
0.25  to  0.75  diopters).  This  i#  also  true  for  the 
highest  level1  of  luminance,  300  foot- lamberts.  The 
least  accommodation  occurs  between  1  and  100  foot- 
lamberts.  The  advisability  of  prescribing  Spectacle 
lenses  for  the  correction  of  night  myopia  is  dis¬ 
cussed.  (Author's  abstract  and!  conclusions,  modi  - 
fledi) 


5529 

Neelv,  K.  K. 

EFFECT  OF  VISUAL  FACTORS  ON  THE  INTEL¬ 
LIGIBILITY  OF  SPEECH.  —  Jour.  Acoust.  So c. 
Amer.,  2»  ('6):  1275-1277.  Nov.  1956. 

PLC  (QC221.A4,  v.  281)' 

An  experiment  was  conducted  to  quantify  In 
terms  of  angle  and  distance  from  speaker  to  lis¬ 
tener  the  contribution  of  visual  cues  to  speech  in- 
t eiligl'bl'llty  to  a  high  Intensity  noise  environment. 

'It  was  found!  that  the  tatelliglbitity  of  multiples 
choice  word!  lists  was  slgbiflcanfl'y  greater  When 
listeners  Saw  the  speaker  than  when  they  did!  not. 
Increases  from  0  to  90  degrees  to  the  angle  be¬ 
tween  the  laces  of  speaker  and  listeners  produced 
slight  decreases'  in  intelligibility.  Distance  between 
speaker  and  listeners  (,3  to  9  feet)  had  no  slgnlfl  - 
cant  effect  on  toteillglbl'llty, 

5530 

NiietiC,  B. 

[MODERN  ASPECTS  OF  AVIATION  OPHTHAL¬ 
MOLOGY]  Savremenl  aspektl  varduhoplovne 
oftalmologije.  - —  Vojnosanitetakl  pregled 
(Beograd).,  13  (11-12)):  573-580.  Nov.  -Dec.  1956, 

In  Serbo-Croatian.  DLC  (RC970.  V63,  v.  13) 

An  outline  Is  given  of  various  phases  of  ophthal¬ 
mology  concerning  aviation  medicine,  specifically 
the  effects  of  hypoxia  and  acceleration  on  visual 
perception. 


5531 

‘Novikova,  L,  A., 

and  E.  I.  Sokolov 

[ON  THE  METHOD  OF  INVESTIGATION  OF  THE 
HUMAN  RETINOQRAM:]  K  metodike  lssledovaniia 
retlnogrammy  u  cheloveka.  ,35&'  Zhurnal  vyssheT 
nervnot  delatel’nosti  ('Moskva),  6  (  i'ji:  170-174. 

Jan. -Feb,  11956,  In  Russian. 

DLC  (QP351.Z65,  v,  6) 

A  simple  method  is  proposed  for  derivation  of 
the  human  electroreti nogram  (ERG),  which  opens 
the  possibility  for  a  wider  use  of  retinography  In 
the  study  of  the  visual  analyzer.  Simultaneous 
registration  of  the  ERG  and  the  electrogram  of 
ocular  muscles  makes  it  possible  to  discern  ret¬ 
inal  oscillations  induced  by  eye  movement's  and 
blinking.  Application'  of  rhythmic  light  stimuli 
facilitates  the  registration  and  analysis  of  the 
ERG.  (Authors'  summary,  modified) 


5532 

Ogle,  K.  N. 

STEREOSCOPIC  ACUITY  AND  THE  ROLE  OF 
CONVERGENCE.  - —  Jour.  Optical  Soc.  Amer., 

46  '(#:  269-273.  April  1956.  DLC  (#350.06,  v.  46) 

The  role  of  convergence  in  depth  perception  was 
investigated  by  comparison  of  methods  for  the  es¬ 
timation  of  the  relative  distances  of  two  needles 
from  the  observer  with  (1)  only  the  immobile  ref¬ 
erence  target  visually  fixated,  and  with  (2)  the 
reference  and!  moveable  test  needles  fixated  ift 
turn.  Stereoscopic  precision  was  found  to  be  con¬ 
siderably  better  for  the  same  separation  of  objects 
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with  alternating  fixation  eye  movements.  It  is  sug¬ 
gested  that  the  underlying  physiologic  basis  of  the 
results  is  the  peripheral  visual  acuity  of  the  two 
eyes,  since  if  only  one  target  is  fixated,  the  image 
of  the  other  will  fail  on  retinal  regions  with  in¬ 
creased  stereoscopic  threshold.  It  IS  postulated 
that  with  alternating  eye  fixations,  images  fall  on 
retinal  areas  of  equal  and  therefore  maximal 
acuity  at  an  intermediate  position  of  convergence, 
giving  rise  to  maximum  stereoscopic  acuity.  Thus 
eccentricity  is  halved  and  stereoscopic  thresholds 
are  half  as  large  as  those  in  the  condition  of  one 
target  fixation.  It  is  suggested  that  a  stereoscopic 
depth  sense  from  convergence  change  cannot  occur, 
since  disparity  thresholds  at  small'  distances  are 
considerably  lower  than  the  threshold  from  the 
muscle  sense. 


5533 

Perdrlel,  G, 

[ACQUIRED  DYSCHROMATOPSIA  IN  THE  AVIA¬ 
TOR']  Las  dyschromatopsles  acquiaes  de  l'avlateur. 

- MSdeclne  adronautlque  (Paris),  (1):  33-39, 

discussion  p.  39-40.  1'956.  In  French. 

DLC  (TL555.M394,  v.  11) 

Possible  causes  of  color-blindness  In  aviators 
are  discussed,  including  eye  contusions,  head  In¬ 
juries,  retinal  lesions  resulting  from  exposure  to 
bright  light,  carbon  monoxide  inhalation,  and  alco¬ 
hol  and  tobacco  intoxication,  ft  is  suggested  that 
aviators  be  test#  regularly  for  ths  preasncs  of 
color  bllndneaa  by  Halts'  stereoscope  method. 


5534 

Pollnskv,  D.  M., 

and1  F.  A.  Young 

EFFECT  OF  HUE  DURATIONS  ON  ADAPTATION 
TO  DARKNESS.  *  Jour.  Optical  Soe.  Amer.,  48 
(2):  118-121.  Feb.  1956.  DLC  (QC350. 08,  v.  48.) 

An  investigation  was  made  of  the  effects  of  ex¬ 
posure  to  red,  green,  or  blue  filtered  light  and  of 
the  duration  of  exposure  from  2  to  I'O  minutes  on 
the  course  of  dark  adaptation.  Dark  adaptation  was 
determined  by  measurement  of  the  time  required 
to  see  light  flashes  at  15  predetermined  luminance 
levels  after  exposure  to  hues.  A  trend  analysis  of 
the  resulting  curves  of  dark  adaptation  Indicated 
that  only  the  curves  following  exposure  to  blue  for 
various  durations  or  following  exposure  to  anv 
color  for  2  minutes  were  parallel.  Blue  had  the 
least  favorable  and  red  the  most  favorable  effect 
oh  dark  adaptation.  Green  light  was  similar  In  ef¬ 
fectiveness  to  red  at  the  lowest  luminance  values. 
Exposure  to  either  red  or  green  light  for  3  1/2 
to  5  minutes  was  found  to  be  the  most  effective 
procedure  for  dark  adaptation  to  the  lowest  lumi¬ 
nance  values. 


5535 

Posada,  E, 

[LIGHT  SENSE]  Sent!  do  lumlnoso.  —  Re  vista 
aeronautica  (Bogota),  10  (  50):  20-22.  June -July 
1956.  In  Spanish.  DLC  (TL504.  R5143,  v.  10) 

Following  a  brief  review  of  the  anatomy  and' 
physiology  of  the  eye,  a  discussion  1#  presented 


on  the  adaptometric  investigation  of  changes  in 
light  sensitivity  occurring  in  military  pilots. 
Hemeralopia  is  the  most  frequent  defect  found. 
Aside  from  ocular  lesions,  this  condition  is 
attributed  to  vitamin  A  deficiency  or  flying  during 
the  day  without  ocular  protection  from  the  sun. 
Persons  not  having  a  normal  adaptometric  curve 
cannot  serve  as  pilots.  Anoxia  at  high  altitudes 
produces  adaptation  disorders  in  normal  persons 
and  increases  the  abnormality  in  persons  with  a 
deficient  curve.  This  examination  is  also  of 
value  in  the  diagnosis  of  other  retinal  disorders 
and  glaucoma. 


5536 

Quinnell,  R, 

VISUAL  DEMANDS  OF  HIGH  PERFORMANCE  ABU 

CRAFT.  - In:  Aviation  medicine  symposium:  the 

aging  pilot,  p.  5-9.  U.  S.  Air  Force.  [Unnumbered 
report],  1956.  DN'I.M  (  W3.  AV16,  1956) 

Current  Air  Force  visual  standards  are,  for  the 
most  part,  adequate  even  for  high-performance  air¬ 
craft.  However,  recommendations  are  made  that 
more  emphasis  be  placed  on  the  accommodative 
power  and  perception  and  reaction  times.  The  in¬ 
creasing  demand  for  good  cockpit  vision  brings 
with  It  the  requirement  for  insuring  against  near 
troplas.  Diplopia  and  borderline  phorlas  when  read¬ 
ing  Instruments,  particularly  in  multiengine  air¬ 
craft,  can  easily  lead  to  untoward  events.  Visual 
acuity  less  than  20/20  can  be  acceptable  only  If  It 
Is  not  too  severe  In  degree,  Is  corrected  with 
proper  lenses,  and  does  not  require  the  use  of  bi¬ 
focals.  '((Fr-om  the  authof'w  summary)) 


5537 

R'fos  Sasiain,  M. 

[PROBLEMS  OF  AERONAUTICAL  OPHTHALMOL¬ 
OGY]  Problemas  de  oftalmologfa  aeronautica.  — 
Cl'ihiea  y  labOFatorlo  (Zaragoza),  61  (359):  91-100. 
Feb.  1356.  In  Spanish.  DNLM 

Hypoxemia,  low  barometric  pressure,  accelera¬ 
tions,  brilliance,  and  sunlight  are  among  the 
factors  responsible  for  the  visual  problems  en¬ 
countered  during  high  altitude,  high  speed  flight. 
Consideration  is  given  to  protection  of  the  eye 
during  flight  by  means  of  filters  (colored,  neutral , 
reflective,  polarold).,  and  glasses. 


5538 

Schweitzer,  N.  M.  J. 

THRESHOLD  MEASUREMENTS  ON  THE  LIGHT 
REFLEX  OF  THE  PUPIL  IN  THE  DARK  ADAPT¬ 
ED  EYE. - Documents  ophthalmologies  ('s-Gra- 

venhage),  10:  1-78.  1956.  DLC  (RE14.D6,  V.  10) 

An  Infrared- image  converter  was  employed  to 
determine  the  pupillomotorlc  threshold  of  the  dark- 
adapted  eye  In  response  to  light  stimuli  of  vary¬ 
ing  field  area,  eccentricity,  and  color.  The  total 
energy  required  to  evoke  the  pupillomotorlc  re¬ 
sponse  was  found  to  be  constant  for  green  or  red 
light  stimuli  over  a  large  range  of  field  areas.  At 
high  field-area  levels,  the  total  energy  require¬ 
ment  was  Increased,  so  that  the  pupillomotoric 
threshold  was  never  lower  than  the  visual  thresh¬ 
old.  The  duration  and  wave  length  of  the  light 
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stimulus  were  similar  for  both  the  puplUo motoric 
and  visual  thresholds.  The  peripheral  retina 
showed  a  greater  sensitivity  to  a  green  test  stim¬ 
ulus  at  a  certain  distance  from  the  focal  point, 
while  the  foveal  region  was  more  sensitive  to  fed1. 
It  IS  suggested  that  both  the  rods  and:  cones  of  the 
dafk^adapted  eye  are  adequate  receptors  for  the 
light  reflex  of  the  pupil.  (103  references}' 


5539 

Silva  Puentes,  J. 

[NIGHT  MYOPIA  AND  ITS  IMPORTANCE  IN  THE 
SELECTION  OF  PILOTS  FOR  NIGHT  FLYING,] 
Miopia  hoc  turns  y  su  importancia  en  la  seleccion 
de  pilotot  de  vuelo  nocturne.  =  Revista  de  la 
Fueraa  aSrea  (Santiago  de  Chile),  16  (62):  21  -29. 
July -Sept.  1956.  In  Spanish. 

DLC  (UG635.  G5A32,  v.  16) 

Normal  subjects  are  suited  for  diurnal  flight, 
and  subjects  with  simple  hypermetropia  of  1. 50  to 
2  diopters  are  moat  suited  for  night  flying.  Ideal 
pilots  for  both  diurnal  and'  night  flying  are  young 
hypermetropic  persons  (less  than  thirty  years  of 
age)  with  hypermetropia  less  than  1. 5  diopters. 
Aside  from  diseases  Shd1  injuries,  ocular  refrac - 
tlon,  environmental  illumination,  and  the  sub¬ 
ject's  health  are  considered  in  the  etiology  of 
nocturnal  myopia  of  pilots,  and  also  play  an  im¬ 
portant  role  lh  ocular  accommodation. 


5540 

Sloan,  L.  L., 

and  A.  Habel 

RECOGNITION  OF  RED  AND  GREEN  POINT 
SOURCES  BY  COLOR-DEFICIENT  OBSERVERS. 

- Jour.  Optical  Soc.  Amer.,  45  (8):  599-601.  Aug. 

1955.  DLC  (QC350.O6,  v.  45.) 

Determinations  were  made  of  the  minimal  illumi¬ 
nances  in  mile-candles  at  which  color -deficient 
observers  could  dlatingulah  red  and  green  point 
sources  falling  within  or  Just  outside  the  chroma- 
tlclty  limits  proposed  by  Judd  and  shown  to  be 
satisfactory  for  Instrument  -  panel  lights.  The  re¬ 
sults  indicate  that:  (1)  red  and  green  signals  within 
these  chromatlolty  limits  are  confused  by  many 
color -deficient  subjects  when  the  signals  are  of 
very  small  angular  subtense;  (2)  the  scores  on  the 
AF  Color  Threshold  Test  are  closely  related  to 
the  minimal  Intensity  at  which  these  colors  can  be 
distinguished.  When  slightly  yellower  greens  were 
Included,  the  task  was  more  difficult  for  the  color - 
deficient  observer.  The  practical  application  of 
these  findings  to  aviation  situations  Is  discussed. 


5541 

Steffen,  D. 

[INVESTIGATIONS  CONCERNING  THE  THEORY 
OF  COLOR  VISION]  Untersuc hungen  zur  Theorie 
das  Farbensehens.  —  Zeitschrift  fur  Bio  log!  e 
(Munchen),  108  (3):  161-177.  Feb.  1956.  In 
German,  with  Engilah  summary  (p.  177).  DNLM 

The  author  examines  a  theory  for  color  vision 
proposed  by  W.  Franz,  which  is  based  on  the 
principles  of  Helmholtz.  &  assumes  that  there  is 
a  structure  of  three  components  for  sensation  of 


hue  —  with  the  basic  sensations  of  red,  yellow, 
and  blue  in  addition  to  the  sensation  of  brightness 
and  darkness.  Different  phenomena  of  normal  and 
defective  color  vision  are  interpreted  within  the 
framework  of  Franz's  theory. 


5542 

Stegeman,  J. 

[THE  PHYSICAL  CAUSES  OF  GLARE]  Die  physl- 
kallschen  Ursachen  der  Blend ung.  —  Zentralblatt 
fur  Verkehrs-Medlzln  Verkehrs-  Psychologic  und 
angrenzende  Geblete  (Alfeld/Lelne),  1/2  (3):  184- 
189.  Feb.  1956.  In  German.  DNLM 

The  physical  factors  responsible  for  production 
of  glare  are  reviewed'  In  relation  to  (1)  the  scat¬ 
tering  of  light  rays  passing  through  the  cornea, 
anterior  chamber,  lens,  and  vitreous  humor  (Tyn¬ 
dall  effect);  (.2)  the  repeated  reflection  of  light  rays 
in  the  eye  (Ulbrtcht  sphere  effect);  and  (3)  the 
tfah^afence  of  the  sclera  Of  the  eye.  Attempts  to 
influence  susceptibility  to  glare  by  pharmacological 
stimulation  of  the  dark  adaptation  process  have  re¬ 
mained  without  imufh'  success.  It  is  suggested  that 
glare  may  be  best  prevented  by  technological 
means. 


5543 

Weathelmer,  G. 

RESPONSE  OF  THE  ACCOMMODATION  MECHAN¬ 
ISM  TO  VISUAL  STIMULI.  — -  Ohio  State  Unlv. 
Research  Foundation,  Columbus  (Contract  no.  Nonr- 
495(09),  Project  no.  NR  140-105).  Technical  Re¬ 
port  1,  Nov.  1956.  23  p.  AD  115  628 

UNCLASSIFIED 

To  study  the  accommodative  responses  to  vari¬ 
ous  visual  stimuli,  an  apparatus  was  constructed 
In  which  two  visual  stimulus  beams,  Independently 
controllable  with  respect  to  luminance,  chromatic- 
lty,  size,  shape  detail,  and  accommodative  level, 
may  be  presented  separately  or  simultaneously  to 
one  eye  of  a  subject.  Accommodation  is  measured 
by  flashing  into  the  Same  eye  a  beam  whose  con¬ 
figuration  indicates  whether  the  subject's  eye  is 
over-accommodated,  under*. accommodated,  or  cor¬ 
rectly  accommodated  for  the  measuring  level.  The 
first  visual  stimulus  to  be  studied  was  an  empty 
field,  both  a  completely  dark  one  and  one  with  a 
bright  central  area  without  sharp  contours;  the  eye 
responds  by  a  fluctuating  level  of  accommodation, 
with  an  average  level  of  slightly  over  1  D  and 
with  a  peak  to  trough  amplitude  of  the  oscillations 
of  Up  to  1  D,  the  most  prominent  period  of  the 
fluctuations  being  about  two  minutes.  Harmonic 
analysis  reveals  that,  while  Individual  accommoda- 
ti on.  time  curves  show  strong  frequency  bands, 
there  are  no  characteristic  frequencies  either  for 
an  observer  or  for  a  stimulus  situation.  (From  the 
author's  abstract) 


5544 

Wilcox,  L.  R. 

PROBABILITY  OF  SEEING  FUNCTIONS  FOR 
NEAR  -INSTANTANEOUS  FOVEAL  THRESHOLDS. 
- —  Rome  Air  Development  Center,  Grlfflss  A'lf 
Force  Base,  New  York.  RADC-TR-5G-1'04,  Sept. 
1956.  lv*  1 9  p.  AD  97  769  P©  124  642 
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Probability  oi  seeing  as  a  function  of  stimulus 
intensity  was  measured  for  a  circular  stimulus 
area,  30  minutes  to  diameter,  presented  to  the 
■fovea.  Measurements  were  made  following  adapta¬ 
tion  to  luminances  ranging  from  near  cone  thresh¬ 
old  to  10,  000  ml'llllamberts.  In  Experiment  I  three 
subjects  were  run  at  14  adapting  luminances,  us¬ 
ing  a  test  flash  duration  of  50  msec  for  a  group 
of  7,  9,  or  11  test  flash  luminances-  each  flash 
was  presented  20  times.  In  Experiment  0  one  sub¬ 
ject  was  employed  and  the  number  of  test  flashes 
at  each  adapting  intensity  was  reduced  to  3-5.  In 
Experiment  HI  the  procedure  of  Experiment  O  Was 
used  with  a  test  flash  duration  of  six  msec.  The 
function  relating  the  average  threshold  to  adapting 
luminance  Is  Of  the  Same  general1  form  as  Shown' 
by  earlier  experiments  to  the  literature.  The  max¬ 
imum  slope  of  the  probability  of  seeing  functions 
toGfeaSes  as  the  adapting  lu mtoanee  increases. 
Changes  tjv  adapting  luminance  beyond:  a  value  of 
approximately  10  ml.  have  relatively  little  effect 
on  the  slope  of  the  psychophysical  function,  and 
there  Is  some  Indication  that  the  slope  decreases 
at  high  adapting  luminances.  The  changes  to  slope 
that  accompany  the  change  in  threshold  at  low 
adapting  luminances  afe  considered  to  relation'  to 
a  "  quanta!",  type  of  theory  of  the  threshold  effect. 
(From  the  author's  summary  and  GoncllUSlphSl)) 


5545 

Zefdnerj  J., 

and  L.  Q.  Goldstein 

EVALUATION  OF  EXPERIMENTAL  PERCEPTUAL 

SPEED  TESTS. - Adjutant  Geheral’S  Office 

(Arfgy),  Personnel  Research  Branch,  Washington, 

Di  C.  (Project  no.  29560000).  Technical  Research 
Note  66.  61,  Oct  1961.  [2]+17  p.  AD  126  903 

Unclassified 

Three  experimental  perceptual  speed  tests  (Iden¬ 
tical  Pictures  test,  PT  2500;  Perceptual  Speed 
Test,  Form  1,  PS-1,  PT  2642;  and  Perceptual  Speed 
Test,  Form  2,  PS- 2,  PT  2644)  were  assessed  for 
optimal  testing  time  and  scoring  formula  and  eval¬ 
uated  as  to  their  reliability,  inter-correlation,  cor¬ 
relation  with  tests  to  the  Army  Classification  Bat¬ 
tery  (ACB),  and  'nitlal  validity  information.  The 
tests  were  concluded  to  offer  promise  of  Improving 
the  differential  efficiency  of  the  ACB  because  of 
their  low  correlation  with  other  tests  in  the  CRB 
and  relative  validity.  In  view  of  the  relative  inter¬ 
changeability  of  these  tests,  it  is  probable  that 
one  only  needs  to  be  further  developed.  The  Per¬ 
ceptual  Sjpeedl  Test,  Form  2,  is  favored  because  of 
Its  slightly  higher  validity  and  shorter  testing  time. 


c.  Hearing 

[  7.7; r  protectors  under  ini)  h .  Hearing  tests  uniter  g*/j| 


5546 

Angeluscheff ,  Z.  D. 

SONOCttEMISTRY  AND  THE  ORGAN  OF  HEAR¬ 
ING.  —  Acta  oto-laryngologica  (Stockholm.).  46 
0)5  386=397.  Sept,  -Oct.  19$6.  In  English. 

©pL'Mi 

58' 


Progressive  dealness  is  the  sequel  of  sonic -ul¬ 
trasonic  impact  (from  wailing  sirens,  screetching 
cars,  blasting  radios,  and1  roaring  jet  planes) 
upon  the  eaf,  Chemical  reactions  to  the  labyrinth 
can  be  initiated  by  infinitesimal1  amounts  Of  vibra¬ 
tory  energy.  If  Sonic  impact  is  Of  limited  capacity 
and  duration,  auricular  damage  is  temporary  and 
reversible;  however,  if  it  is  sustained,  the  en¬ 
hanced  damage  becomes  irreversible  and  leads  to 
a  progressive  failure  of  hearing.  The  ultrasonic 
components  of  sound  produce  intense  agitation  in 
the  labyrinthine  fluids  The  'temperature  is  raised 
and  this  thermokinetic  effect  accelerates  the  rate 
of  chemical  reactions  within  the  eaf,  (From  toe 
author' s  Summary.)  <06  references) 


5547 

BdkSsy,  G.  von 

CURRENT  STATUS  OF  THEORIES  OF  HEARING. 

- Science  (Washington),  123  (3201):  779-783.  May 

4'i„  1956.  DLC  (Q1.S35,  v.  123) 

to  summing  up  the  current  status  Of  toe  Iheaftog 
theories,  it  may  be  said  that  each  of  the  vibration 
patterns  Of  toe  basilar  membrane  postulated  by  the 
four  major  theories  of  hearing  can  be  obtained  by 
varying  two  elastic  properties  of  the  membrane  - 
namely,  toe  coupling  between  adjacent  parts  and 
toe  absolute  value  of  the  elasticity.  If  these  two 
variables  afe  adjusted  to  their  numerical  values  to 
the  cochlea  of  a  living  animal  of  a  fresh  prepara¬ 
tion  of  the  human  ear,  traveling  waves  are  observed 
along  toe  membrane.  These  traveling  waves  have 
a  flat  maximum  that  shifts  its  location  along  the 
membrane  with  a  change  of  frequency  -  the  place 
of  the  maximum  determining  the  pitch.  An  en¬ 
larged  dimensional  model  of  the  cochlea  to  which 
the  nerve  supply  of  the  sensory  organs  on  the  bas¬ 
ilar  membrane  was  replaced  by  the  skin  of  the 
arm  indicates  that  the  inhibitory  action  in  the 
nervous  system  can  produce  quite  sharp-  local  sen¬ 
sations,  Which  Shift  their  iplAGf  with  changes  in  toe 
frequency  of  the  vibrations.  (Author's  summary) 


5548 

Broadbent,  D.  E. 

GROWING  POINTS  p  MUEflGMANNiEL  e©M'MUN= 

ICATION.  -  Jour.  Acoust.  Soe.  Amer. ,  28  (4): 

53J-535.  July  1956.  DLC  (QC221.A4,  V.  28.) 

From  a  review  of  experiments  on  multichannel 
listening  it  is  theorized  that  the  listening  process 
involves  the  ability  to  discard  part  of  presented 
information,  without  sensory  masking,  by  rejection 
of  sounds  sharing  certain  physical  characteristics 
which  the  desired  signals  do  not  have.  Three 
fields  of  communications  research  suggested  by 
this  evaluation'  of  listener  capacity  are:  (1):  con¬ 
sideration  of  the  information  presented  in  mes¬ 
sages  rather  than  Sound1  as  the  filtering  cue;  (2) 
study  of  event 8  at  the  Instant  when  two  sounds 
arrive  and  of  the  ef fee ts  of  timing  change;  and  f3i) 
detailed  analysis  of  toe  cues  used1  tot  toe  differen¬ 
tiation  of  voices. 

5549 

Camp,  R.  T. 

THE  EFFECT  OF  A  NOISE  ENVIRONMENT  UPON 
SPEAKER  INTE ELIGIBILITY. - Ohio  State  Unlv. 
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Research  Foundation,  Columbus  (Contract  N6onr 
22525);  and  Naval'  School  at  Aviation  Medicine,  Pen¬ 
sacola,  Fla.  Project  no.  NM  001  104  500),  Joint 
Project  Report  no.  83,  June  30,  1056.  ii+10  p. 

AD  118  500  UNCLASSIFIED 

The  effect  upon  speech  intelligibility  of  a  person 
apeattng  words  In  a  quiet  environment  was  com¬ 
pared  with  the  effect  upon'  the  intelligibility  qf  the 
same  person  speaking  in  the  presence  of  108  db . 
of  noise  when  listeners  heard  'both  conditions  at 
the  same  sound  pressure  ievels  and'  in  the  pres¬ 
ence  of  114  db.  of  noise,  The  Speech  Influenced 
by  the  noise  was  more  intelligible  to  listeners 
than  'Hie  Speech  that  was  Influenced  by  a  quiet  en¬ 
vironment  and  a  normal  airborne  side- tone. 
(Author's  abstract) 


5550 

Car  hart,  R. 

AUTOMATIC  AUDIOMETRY  FOR  INDUSTRY? 

- Amer.  Indus.  Hyg.  Assoc.  Quart.,,  17  (4i)-:  381  - 

387.  Dec.  1956.  DNLM 

The  question  as  to  whether  automatic  audiometry 
should  be  Integratedl  Into  Industrial  programs'  for 
hearing  conservation  of  employees  working  In  noisy 
areas  Is  discussed.  Audiometry  can  (1)  furnish  a 
record  of  pre -employment  hearing  acuity;  (2)  Indi¬ 
cate  whether  hearing  has  shifted  since  employment 
began;  (  3)  help  Isolate  the  noise  -  susceptible  person; 
(4)  aid  in'  the  diagnosis  Of  ear  disease,  and'  In  die- 
termihlhg  legal  responsibility  18?  any  Impairment 
which  may  appear;  and  (5)  supply  the  basis  for  le¬ 
gal  computation  Of  au<tttory  disability. 


5551 

Gafterette,  E.  €,. 

LOUDNESS  ADAPTATION  FOR  BANDS  OF  NOISE. 

- Jour.  Acoust,  Soc.  Amer.,  28  (5):  865-871. 

Sept.  1956.  DLC  (QC221.A4,  v.  28) 

Loudness  adaptation  for  bands  of  noise  was 
measured  by  median  plane  localizations  of  die  hotl  - 
caily  presented  acoustic  stimuli.  Loudness  adapta¬ 
tion  for  a  wide-hand1  noise  Of  uniform  ^>ectral 
level  (100-5000  c.p.s.)  was  found  to  be  an  Increas¬ 
ing  function  of  sound  pressure  level  from  40'  to 
|05  db.  Individual  variability  was  high,  and1  distri¬ 
butions  for  the  different  adapting  levels  tended  to 
be  skewed  toward  greater  adaptation.  Comparison 
of  adaptation  for  a  1500  c.p.s-  tone  at  50;,  70,  or 
90  db.  with  that  for  bands  of  noise  at  a  similar 
over-all  sound1  pressure  level  (SP L)  whose  centers 
(mel  scale)  were  at  1500  c.p.s.  showed  that  (l)i 
loudness  adaptation  for  1500  c.p.s.  is  8.5  db. 
greater  than  the  maximum  adaptation  for  any  noise 
band  at  any  SPL;  (!2i)  adaptation  is  small}  ('4.5  db.) 
for  all  bands  of  noise,  is  complete  within  one  min¬ 
ute,  and  Is  approximately  equal  for  all  band  widths; 
(3)  as  SPL  increases  It  becomes  evident  that 
the  wider  the  band,  the  greater  the  degree  of  adap¬ 
tation  and  the  longer  the  time  required  to  attain 
maximum  adaptation.  (Quoted  In  part) 

5552 

I  Central  Inst,  for  the  Deal  ] 

HEARING  CONSERVATION  DATA  AND  PRO¬ 
CEDURES.  -a-a  [  Central  Inst,  for  the  Deaf, 


St-  Louis,  WssouiUlKSontract  no.  Nonr  !'l'5'li(Qi)))'] ; 
Issued1  by  Armed'  lire  sea- National  Research' 
Council  Committee Hearing  and'  Bio-  Acoustic  a 
(Project  NR  140-061.  CHABA  Memorandum  Re¬ 
port  no,  2,  June  195  18  p.  DNLM  (W2A1.  A94ch) 

Instructions  art  icrzesented  on  the  use  of  the 
audiometric  data  canL*.  Material  on  the  hearing 
conservation  data  ciSUd  Is  divided  Into  six  major 
categories:  #)i  lde;fUlcation  of  individual;  (2) 
current  noise  expour®*;  (3)  previous  noise  ex¬ 
posure;  (i4|i)i  medical  :wsstory  and  status;  (5)  most 
recent  noise  expo:*"!;;.  Midi  #);  hearing  fMfe  ’In¬ 
cluded'  are  Instruct::**  for  key -punching  the  dat? 
card. 


5553 

Ceypek,  T., 

A.  Epkowsicl,  anc»—  .  Szymczyk 
[SENSITIVITY  TO  AttkOOSTlC  TRAUMA  AND  PNEU- 
MATIZATION  OF  fg  :  MASTOID]  Wrailiwodd  na 
urazy  slue  ho  we  a  poiie-strznoSf  wyrostka  sutkowego. 

- OtolaryngologiaiPa-olska  (Warszawa),  |0i  (3v4): 

328-334.  1956.  In  )M} Huh,  with  English  summary. 
(P-  334)1,  DNLM 

A  group  of  foundr.  wsworkers  were  examined  by 
means  of  an  audi'ojsiteser  in  regard  to  impairment 
of  air  and  bone  concc*:tlon  of  sound;  and  by  X-rays 
as  to  the  pneumatlzi.xon  of  the  mastoid.  The  lat¬ 
ter  was  classified  mIB',,  poor;  □,  average!;  and  ID, 
rich.  In  the  group  itlllsr*  poor  pneumadzatlon,  hear¬ 
ing  losses  were  motet  frequent  and  severe.  The 
results  of  the  exanntMlon  of  the  air  conduction 
were  the  same  as  fc#  bone  conduction  in  this 
group.  Groups  0  anilHIS  were  similar  to  each 
other  on  the  examluiaons  and  differed  significant¬ 
ly  from  Group  I.  Tf<  s  authors  conclude  that  the 
type  of  pneumatlzati::  of  the  mastoid  is  one  of 
the  factors  which  mi;  Influence  sensitivity  to 
acoustic  trauma  andiissat  this  1b  probably  asso¬ 
ciated  with  an  lncreise-edi  amount  and  compactness 
of  the  osseous  tlssw.iB.n  the  mastoid1.  (Authors* 
summary,  modified) 


5554 

Chambers,  A.  H., 

and  G.  G.  Lucchiu 

REVERSIBLE  FRE()l®  SNGY-SELEGTrVE  REDUC¬ 
TION  BY  COLD  O’FP.OGUND  WINDOW  POTENTIALS 
||Abstract]L  FedtfiuBUQn'  Prooeeingsi,  15  (I, 
part  #:  33.  March#  3:6,  ©LG  (QH30>1,F37,  v.  >l®'i)) 

Potentials  were  rt::*-rded  by  an  amplifier  and 
oscilloscope  from  a;;K-ld  foil1  electrode  on'  the 
round  window  of  an  ceaesthetized  cat.  The  ear  was 
stimulated  by  diffuseiobund.  The  tip  of  a  copper 
wire  was  pressed  apISBgt  the  cochlea  near  the 
apex  of  the  angle  fonts  «d  by  the  bony  partition  and 
the  edge  of  the  bulb  aanteromedlal  to  the  Found 
window.  The  cup  wa»f:TlUed  with  alcohol  cooled 
by  dry  Ice  to  colder  .icaan  -40“  C.  Reduction  of 
potentials  was  obsercdfel  within  2  minutes.  In  one 
Instance  potentials  raked  by  tones  of  500  and 
1000  eye les  were  rei}gt§ed  to  50%  of  Control1  values 
within  6  minutes;;  ir.  ;)3»ntrast,  those  evoked1  iby  3000 
and  4000  cycles  werirTreduced'  by  legs  than  10%  of 
control1.  Potentials  r-xurned  to  control  values 
(*10%)  within  20  iralrale-S'S'  following  remova'll  of  the 
cold  alcohol.  ( Frorr  authors*  abstract) 
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5555 

Chew,  H.  F.„ 

and  S.  Deutsoh 

EFFECT  OF  AMBIENT  NOISE  ON  TRAINING  IN 
DOPPLER  DISCRIMINATION.  - —  Navy  Electronics 
Lab.,  Sail'  Diego,  Calif.  Research  and  Development 
Report  no,  677,  April  5,  1'956.  12  p.  AD  112  779 

UNCLASSIFIED 

A  study  was  made  of  tbe  effects  of  different 
noise  conditions  on  tbe  efficiency  of  training  of 
helicopter  sonar  operators  In  doppler  (pitch  dif¬ 
ference)  recognition.  The  greatest  Improvement  In 
Operator  proficiency  was  found  to  occur  when  stu¬ 
dents  were  trained  under  sustained  low  ambient 
noise  conditions  averaging  60-70  db.  Lesser  Im¬ 
provement  was  observed  whan  training  was  con¬ 
ducted  In  low  ambient  noise  for  two-thirds  of  the 
training  period,  and  In  110  db.  noise  for  one -third1 
of  the  program.  Poorest  training  results  were  ob¬ 
tained  when  training  was  conducted  entirely  under 
conditions  of  sustained  full  noise,  or  under  condi¬ 
tions  of  progressively  Increasing  noise.  It  Is  recom¬ 
mended  that  basic  training  In  doppler  recognition 
be  conducted  In  a  relatively  quiet  environment. 


5556 

Christiansen,  E. 

AUDITORY  FATIGUE  AND  WHITE  NOHE:  AN 
ATTEMPT  AT  WORKING  OUT  A  PREDICTIVE 
TK8T.  a  Acta  oto -larynguloglca  (Stockholm),  46 
(2):  99-106.  March-April  1956.  fa  English. 

DNLM 

In  order  to  prevent  workers  In  noisy  Industries 
from  developing  hearing  disorders,  an  attempt  was 
mads  to  formulate  a  predictive  test  using  white 
nolle  as  the  fstlgue  producing  factor.  Auditory 
fatigue  wag1  measured  by  determining  tbe  thresh¬ 
old  shift  at  4000  c .p.s.  and  by  measuring  recovery 
time.  The  Intensity  and  duration  of  the  fatigue  - 
producing  factor  was  fixed  at  105  decibels  for 
three  minutes.  The  limits  to  what  Were  termed 
susceptible  ears  were  chosen  arbitrarily  and 
fixed  with  a  certain  probability  as  foil owe: 
threshold  shift  1/2  minutes  after  noise  ceased 
2  25  decibels;  threshold  shift  15  minutes  after 
noise  ceased  J 1 5  decibels!,  and!  recovery  time 
1 15  minutes.  (From  ithe  author's  summary) 


5557 

Cramer,  R. , 

and1  L.  Zsltlin 

FREQUENCY  DISCRIMINATION  OF  PURE  AND 
COMPLEX  TONES.  — -  Army  Medical  Research 
Lab, ,  Fort  Knox,  Ky.  ( AMRL  Project  no. 
6-95-20-001).  Report  no.  223,  April  8,  1956. 

11*9  p.  AD  92  228  UNCLASSIFffiD 

The  ability  of  subjects  to  differentiate  small 
changes  In  pitch  of  tones  In  the  middle  and  low 
frequency  range  was  significantly  better  with 
complex  tones  than  with  pure  tones.  This  differ¬ 
ence  exists  with  the  three  frequencies  190,  490., 
and  990  c.  p.  a.  used  In  this  experiment.  A  marked 
difference  In  Individual  ability  to  discriminate 
frequency  changes  was  noted.  (From  authors’ 
conclusions  and  abstract) 


5558 

Doehrtng,  D.  G, 

CHANGES  IN  PSYCHOPHYSIOLOGICAL  RESPONSES 
PRODUCE®  BY  DELAYED  SPEECH  FEEDBACK. 

- Centra)  Inst,  for  the  Deal,  St.  Louis,  Mo.  (Con¬ 
tract  Nonr -11 51  (02);  Issued  by  Nava1)  School  of  Avi¬ 
ation  Medicine,  Pensacola,  Fla.  Project  no.  N'M 
001  102  502,  Report  no.  1,  Oct.  28,  1956.  |)5|  p, 

UNCLASSIFIED 

Certain  responses  to  the  stress  of  speaking  with 
delayed  feedback  were  compared  with  responses  to 
the  lesser  stress  of  speech  with  direct  feedback. 
Response  measures  were  forearm  and  forehead  ten¬ 
sion,  galvanic  skin  response,  heart  rate,  respiration 
rate,  and  blink  rate.  Both  experimental  conditions 
were  found  to  produce  changes  In  response  In  the 
direction  of  a  stress  reaction,  with  delayed  feed¬ 
back  pi  oduclng  a  significantly  larger  change  In 
heart  rate,  blink  rate,  and  galvanic  skin  response, 
as  compared  with  the  direct  feedback  measures. 
Autho  r 'is  abstract)! 


5559 

Egan,  Ji.  >P„, 

H.  Gerjuoy,  and  K.  J.  Thwlng 
CORRELATION  BETWEEN  ARTICULATION  SCORES 
FOR  SPEECH  MASKED  BY  NOISE  AND  FOR 
SPEECH  MASKED  BY  SPEECH1.  =“*  Indiana  Uplv. 
Hearing  and  Communication  Lab.,  Bloomington  (Con¬ 
tract  AF  18(600)-571);  Issued  toy  Air  Force  Cam¬ 
bridge  Research  Center.  Operational  Applications 
Lab.,  Bolling  Air  Force  Base,  D.  C.  Technical  Re¬ 
port  no.  AFCRC-TN-56-52,  May  1,  1956.  9  p. 

AD  100  348  UNCLASSIFIED 

Exploratory  research  Was  conducted  to  determine 
the  degree  of  relationship  between  the  ability  to  re¬ 
ceive  speech  In  a  background  of  similar  speech  and 
the  ability  to  receive  speech  In  a  background  of 
noise.  Measurements  by  articulation  tests  were  ob¬ 
tained  of  the  reception  6f  speed  In  noise  (noise 
masked  reception  or  N'MR),  and  similar  measure¬ 
ments  on  the  same  listeners  were  made  of  the  re* 
ceptlon  of  speech  In  a  background  of  similar  speech 
(speech  masked  reception  or  SMR).  The  product 
moment  correlation  obtained  by  articulation  tests 
between  the  2  abilities  was  about  0.50.  The  reli¬ 
abilities  obtained  are  of  the  same  magnitude  as 
those  reported  by  J.  W.  Black.  The  low  reliabil¬ 
ities  of  the  articulation  tests  set  limitations  on 
their  use  for  selection  purposes.  (AD  abstract) 


5560 

Fairbanks,  G., 

A,  S.  House,  and  J.  Melrose 
AUDITORY  DETECTION  OF  THE  PRESENCE  AND 
ABSENCE  OF  8KJNAL8  IN  NOISE.  ---  Jour. 
Acoust,  Soc.  Amer.,  28  (4);  614-616.  July  1956. 

DLC  (QC221.A4,  v.  28) 

Experiments  Were  conducted  to  determine  varia¬ 
tion  in  signal  detection  as  the  signal  level  varied 
around  threshold  and  to  compare  the  effects  of  set 
to  detect  the  absence  of  a  signal  with  set  to  de¬ 
tect  the  signal.  As  signal  detection  varied  over  the 
threshold  range,  null  detection  (correct  Identifica¬ 
tion  of  no-  signal  samples)  showed  relatively  little 
change.  No- signal  responses  Were  more  numerous 
and  more  often  Incorrect  than  signal  responses  at 
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all  levels.  Statistical  signal  detection  thresholds 
were  approximately  2  decibels  lower  in  observers 
with  set  to  detect  absence  of  signal. 


5561 

Fairbanks,  G. 

EXPERIMENTAL  STUDIES  OF  TIME  COMPRES¬ 
SION  OF  SPEECH  [Abstract]. -  Jour.  Acoust. 

Soc.  Amer. ,  28  (4):  SOI.  July  1996. 

DLC  (QC221.A4,  v.  28) 

Psychophysical  experiments  Were  conducted  to 
investigate  the  effects  of  speech  compreiston  con- 
trolled  by  a  technique  for  automatic  time-frequency 
compression- expen slon.  The  results  indicate  that 
the  time  dimension  of  speech  is  elastic  and1  that 
the  listener  t|,  able  to  withstand  substantial  time 
compression.  A  specified  probability  of  word  iden¬ 
tification  was  reached  at  ft  duration  Shorter  than 
the  aferlge  speaker  can  produce,  and  listeners 
preferred  ratee  of  connected  speech  which  were 
faster  than  commonly  uaad1  or  recommended.  In¬ 
telligibility  WKe  considerably  tflft1  affected  by  time 
compreealon  than  by  frequncy  compreealon  or 
eqanslon  by  the  same  factor.  (Quoted  In  part) 


5562 

Fournier,  E. 

[OCCUPATIONAL  PATHOLOGY  OF  NOISE:  TRAU¬ 
MATIC  DEAFNESB]  Patholqgte  profeeslonnelle  du 

bruit:  surdltft  traumatlque. - Bulletin  mddlcai 

(Parle),  70  i(l):  28-30.  Jan.  1958.  to  French. 

DN'LM 

A  brief  dlecueftlon  ift  presented  on  occupational 
deafnees  caused  by  nolee  (Intensity  of  120  deci¬ 
bels),  including  that  produced  by  aircraft  (130-140 
decibels  as  produced  by  Jet  aircraft).  Workers  may 
remain  In  a  noisy  environment  for  many  hours 
without  fatigue,  headache,  and  general  malaise,  but 
after  Several  months  or  years  temporary  deafness 
may  occur,  during  which  period  recuperation  Is 
possible  with  proper  treatment.  Deafness  becomes 
Irreversible  after  several  years  of  noise  exposure. 
In  a  noisy  environment,  workers  also  exhlb  t  signs 
of  fatigue,  irritability,  Hoi#  of  weight,  difficulty  In 
comprehension,  difficulty  In  thinking,  and  anxiety. 


5563 

Haf fie,  j. 

H.  L.  Haines,  and  C.  K.  Myers 
A  NEW  FORMULA  FOR  USING  THE  AUDIOGRAM 
TO  PREDICT  HEARING  LOSS  FOR  SPEECH. 

Nava!  Medical  Research  Lab.,  New  London,  Conn. 
(Project  Report  no.  N'M  003  041.56. 07).  Research 
Report  no.  273  (vol.  15,  no.  2),  Feb.  24,  1956. 
111*28  p.  AD  99  142  UNCLASSIFIED 

Previous  systems  for  predicting  hearing  loss 
for  speech  were  examined,  and  their  defect#  noted. 
A  new  system  based  Upon  the  statistic  known  as 
the  Multiple  Regression  Prediction  Equation  was 
deveiopedi  weights  are  assigned1  to  hearing  loss 
at  each  of  the  audlometrlc  frequencies  500,  1000, 
2000,  4000,  and  6000  c.p.s., and  a  predicted  score  for 
speech  hearing  loss  is  obtained.  This  score  will 
be  within  five  decibels  Of  the  hearing  toss  which 
would  be  obtained  If  an  actual  speech  test  were  given. 


A  series  of  197  parti  ally -defective  ears,  with  fair¬ 
ly  complete  diagnostic  information  was  used  to 
compare  the  several  systems  for  predicting 
speech  from  the  pure  tone  audiogram.  A  remark¬ 
ably  good  predictor  was  the  simple  average  of 
hearing  losses  at  the  frequencies  500,  1000,  and 
2000  c.p.s.  It  was  shown  that  no  predictive  system 
could  always  be  superior  to  other  systems,  and  it 
was  concluded  that  the  most  stable  method  for 
predicting  speech  hearing  loss  was  an  average  of 
the  Multiple  Regression  Equation  Prediction  plus 
the'  three  average'  prediction.  (Authors'  abstract) 


5564 

Hoffman,  H.  8. 

~  THE  PETE  CHON  OF  SIGNALS  AND  THEIR  AT¬ 
TRIBUTES.  ^  Naval  Medical  Rffteifch  Lfth., 

New  London,  Cohn.  Report  no.  277  (voL  15,  no. 

6),  Sept.  25,  1956.  111+6  p.  ('Project  no.  NM  003 
04L5S.02).  AD  128  700  UNCLASSIFIED 

A  series  of  nolae-llke  signals  waft1  presented 
against  a  background  of  noise.  Listeners  were  re¬ 
quired  to  detect  these  signals  and  to  specify  their 
separate  attributes.  One  attribute  (chopping)  was 
produced  by  periodically  Interrupting  the  algnaL 
The  second  attribute  (modulation)  consisted  of 
a  periodic  change  in  algnal  bandwidth.  A  given 
signal  was  either  chopped;  modulated,  chopped  and 
modulated,  or  steady.  It  was  found  that  though 
the  four  signals  Were  equally  detectable,  the  de¬ 
tectability  of  the  separate  attributes  varied  aft  ft 
function  of  their  nature  and  number.  listeners 
differed  in  the  extent  to  which  modulation  detec¬ 
tion  was  adversely  ftJUected  By  toft'  presence  ft# 
chopping,  to  aU  cither  respects;  differences  among 
listeners'  were1  4Mil+  (Author's  abstract) 


5565 

triarte,  D.  R, 

[OCCUPATIONAL  DEAFNESS  OF  AVIATORS]  La 
Borders  profesional  de  Ids  avladores.  —  Ciencia 
aeronftutica  (Caracas),  2  (15):  24-25.  Feb.  1956. 

In  Spanish. 

Occupational  deafness  in  pilots  is  related  to  the 
number  of  flying  hours,  exposure  to  intense  or 
prolonged  noises,  age';  and  barotrau malic  tym¬ 
panosclerosis.  Mention  is  made  of  toe  prevention 
of  deafness  by  modifying  aircraft  cabin  construc¬ 
tion,  providing  protective  ear  plugs,  muffs,  and 
helmets  for  pilots,  and!  reducing  toe'  flying  time. 


5566 

Jankowski,  W., 

W.  Blreckl,  S.  Iwankiewlcz,  and  Z.  Ztemskl 
[REMARKS  ON  THE  MECHANISM  OF  RECOVERY 
FROM  HEARING  LOSS  AFTER  STIMULATION  OF 
THE  HEARING  ORGAN  WITH  PURE  TONE]  Uwagl 
w  sprawle  wyrftwnywanla  ilf  ubytku  sfuchu  po 
obcfyzenlu  narzadu  shichu  tonem  czystym.  *=* 

Oto laryngo togla  polska  (Warszawa),  10  (11):  145- 
148.  1956.  In  Polish,  With  English  summary 
(p.  147).  DNLM 

The  authors  describe  studies  on  the  differential 
recovery  times  from  temporary  hearing  toes 
caused  by  two  methods  of  presentation  of  a  pur* 
tone  stimulus.  The  recovery  time  for  temporary 
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hearing  loss  due  to  exposure  to  a  constant  stimu¬ 
lus  Is  several  times  longer  than  the  recovery  time 
from  hearing  loss  due  to  an  Intermittent  stimulus, 
Ah  explanation  of  this  phenomenon  Is  based  on  the 
dlseocrdlnatlon  of  the  sensory  cells  W  the  organ 
of  Cord.  (Authors'  summary,  modified') 

5567 

Jeffrees,  L.  A... 

H.  C.  Blodgett,  T.  T.  Sandel,  and  C.  L.  Wood 

MASKING  OF  TONAL  SIGNALS.  - Jour.  Acoust. 

SOc.  Amer.,  28  (3i):  416-426.  May  1956. 

DLC  ('QC221.  A4,  V.  28t) 

A  critical  analysis  was  made  of  experimental  ob¬ 
servations  of  the  phenomena  Of  auditory  masking. 
Predictions  of  the  behavior  of  pure -tone  masking 
were  made  from  study  of  a  monaural  model  con¬ 
sisting  of  a  narrow  band-pass  filter  followed  iby  a 
detector  responsive  to  changes  In  output  level,  and 
a  binaural  model  consisting  of  a  series  of  coinci¬ 
dence  detectors  associated  with  a  delay  network 
capable  of  matching  a  delay  In  stimulus  with-  a  de¬ 
lay  In  the  neural  path.  Observations  showed  the 
following:  (1)  Subjects  are  more  sensitive  to  a  de¬ 
crease  in  -the  level  of  i  pure  tone  than  to  an-  In¬ 
crease.  (2)  The  transient  responses  of  a  narrow 
filter  are  paralleled  In  subjects '  responses  to  short 
signals!,  (3-)  A  large  masklng-level*dlfference  (MLB) 
results  from  reversing  the  phase  of  a  signal  tone 
when  It  Is  added  90°  out  of  phase  with  a  tone  of 
the  same  frequency..  (4))i  Substantial  M'LD's  are  found1 
with  pure -tone  maskers  When  the  In  ter  aural  phase 
of  the  signal  IS  reversed,  provided  the  signal  Is 
a!hqrt.  '(5i)i  Substantial1  MUD'S  are  found  when  a  bi¬ 
naural1  signal  Is  used  with  uncorrelated  noise  at 
the  two  ears,  provided  the  signal  IS'  short.  (6)  f he 
threshold  for  the  binaural  detection  of  a  change  In 
the  masker  when  a  signal  Is  added  anttphaslcall-y 
IS  approximately  l'OO  seconds  for  a  noise  masker, 
Mid1  90  seconds  for  a  ipure  ton#;,  i(®)i  There  l's  ap¬ 
parently  no  evidence  for  "binaural  Inhibition’' . 
(Quoted  In  part)- 


5568 

Jerger,  J.  F. 

THE  EFFECT  OF  STIMULUS  INTENSITY  ON  THE 
PATTERN  OIF  RECOVERY  FROM  AUDITORY  FA¬ 
TIGUE  .  =&  Northwestern  Unlv..,  Evanston,  III.  • 
Issued  by  School  of  Aviation  Medicine,  Randolph 
Air  Force  Base,  Tex.  Report  no.  55-143,  Jan. 
1956.  6  p.  AD  95  325  UNCLASSIFIED 

• 

The  pattern  of  recovery  °f  the  auditory  thresh¬ 
old:  following  Intense  stimulation  Is  characterized 
by  a  secondary  maximum,  or  "bounce" ,  Occurring 
approximately  two  minutes  after  cessation  of  the 
fatiguing  stimulus.  The  present  study  investigated 
the  effect  of  the  Intensity  of  the  fatiguing  stimulus 
on  this  bounce  phenomenon.  Results  are  Inter¬ 
preted  In  terms  of  their  significance  for  the  prob¬ 
lem  of  predicting  susceptibility  to  permanent, 
indl'se -Induced:  bearing  iloffL  (Author's  abstract; 

5569 

Jerger,  J.  F., 

and  R.  T.  Car  hart 

TEMPORARY  THRESHOLD  SHIFT  AS  AN  INDEX 
OF  NOBE-SUSCEPTIBILITY.  -  Northwestern 


Unlv.,  Evanston,  Ill.;  Issued  by  School  of  Aviation 
Medicine,  Randolph  Air  Force  Base,  Tex.  Report 
no.  56-55,  May  1956.  5  p.  AD  116  538 

PB  127  296 

Temporary  threshold  shift  after  fatigue  was 
measured  In  345  ears  prior  to  their  placement  in 
an  environment  of  high-level  noise.  In  addition, 
two  audiograms  were  made  on  each  ear:  one,  prior 
to  the  noise-exposure  period;  the  second,  eight 
weeks  after  its  termination.  Results  Indicated  that 
ears  showing  hearing  losses  at  3000'  andl  4000  c.p. s. 
eight  weeks  after  the  noise  exposure  tended  to 
show  longer  recovery  times'  on  the  pre- noise- ex¬ 
posure  fatigue  test  than  ears  with  ihp'  change. 
(Authors'  abstract) 


557.0 

Klang,  N.  Y... 

and  M.  H.  Goldstein 

RESPONSES  FROM  AUDITORY  CORTEX  TO 

REPEATED  BURSTS  OF  NOISE  [Abstract].  - 

Federation  Proceedings,  15  <((1,  part  I)  110.  March 
1956.  DLC  (QH301.F37,  v.  15) 

Responses  to  repeated  clicks  and  bursts  of  noise 
were  recorded  with  gross  electrode  from  the  audi¬ 
tory  cortex  and  from  a  location  near  the  round 
window  of  the  cochlea  In  anesthetized  cats.  The 
repetition  rate  was  varied  from  less  than  1/sec. 
to  beyond  1000/ sec.  As  the  repetition  rate  In¬ 
creases  the  evoked  cortical  responses  decrease  ini 
size  and  become  visually  undetectable  ft  approxi¬ 
mately  20/sec .  Sum  mated  ineural  potentials  from 
the  peripheral  location  "follow"  to  rates  of  at 
I'eaft  several  hundred:  clicks  of  bursts/ sec. 
(Authors'  abstract) 


5571 

Kidd,  D.  J. 

AUDIOGENIC  FATIGUE  DUE  TO  HIGH  NOISE 

LEVELS  'IN'  A  WARSHIP. - Canadian  Services 

Med.  Jour.  (Ottawa),  12  (i'0:)i;  915-925.  DNLM 

Up  to  84%  hearing  loss  was  found  In  watch-keep¬ 
ing  personnel  exposed  unprotected  for  more  than 
two  'hours  ito  High'  levels  of  fnaeihl'nery  noise  of  up 
to  122  decibels  In  a  diesel  electrically  driven  ship. 
'R'ecoverV  to  normal  threshold  hearing  levels  re¬ 
quired  up  to  180  hours  following  the  last  exposure. 
Mention  Is  made  of  protective  devices  such  as  ear 
muffs  and  protective  booths  for  noise  -  exposed  per¬ 
sonnel. 


557,2 

K  letz,  H. 

[MEASUREMENTS  AND  REFLECTIONS  ON  THE 
SUBJECT  OF  LOUDNESS  PERCEPTION]  Messungen 
Ufid  yberlegungen  zurra  Thema  der  Lautsti-rkenertip  - 
ftndungen.  -a—  Zeltschrlft  fur  I,aryngologle  Rhino 
logle  Otologle  (Stuttgart),  35  (II):  747-757.  Nov. 
1956.  in  German.  DNLM 

A  study  was'  conducted  on  the  adaptation  proc  - 
esses  In  the  ear  to  sound:  stimuli  and  subsequent 
readaptation  to  the  rest  state  after  cessation  of 
stimuli.  The  length  of  the  readaptation  process  l's 
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influenced  frequently  by  the  degree  of  auditory 
fatigue,  'flie  author  suggest#  that  the  adaptation 
process  In  the  eat  11  not  related1  to  the  stimula¬ 
tion  of  sensory  end  orpuis,  but  Is  due  to  purely 
mechanical  processes.  An  attempt  Is  made  to  prove 
that  electrical  stimulation  of  the  sensory  end  or¬ 
gans  does  not  result  In  measurable  '  tory  fatigue; 

therefore  the  effect  of  fatigue  on  re _ ptatlon  Is 

also  due  to  mechanical  distortions  In  .he  ear. 
(From  the  author's  summary) 


5573 

Kovif,  M. 

[ON  EXPERIMENTAL  AUDITORY  FATIGUE]!  O  ex- 
perlmenUUnf  doCasnC  tinavS  sluchu.  — —  Pracovnf 
Kkarstvf  (Praha),  8  i($>)i:  182-184.  June  1956.  Jft 
Grech,  with  English  summary  (p.  184).  DNLM 

Auditory  fatigue  was  studied  In  220  volunteers 
with  normal  and  Impaired  hearing.  The  subjects 
were  exposed  to  various  Intensities  of  sound'  or 
noise  for  15  minutes.  A  properly  conducted'  hearing 
fatigue  test  Is  suggested  as  a  prophylactic  measure 
before  hiring  personnel  for  noisy  occupations.  Sub¬ 
jects  who  exhibited  Increased  auditory  fatigue  In 
the  experiment  are  supposedly  more  susceptible  to 
hearing  Impairment  In  noise.  Increased  auditory 
fatigue  was  found  In  conditions  of  presbyacusls, 
he redodege ne r atfve  cochlear  hearing  defect,  M#nl- 
AM#  disease,  and1  in  J0%  subjects  with  normal 
hearing.  In  subjects  with  defective  c onductivlty, aud - 
itory  faflgue  was  less  than  normal.  Fatigue  was  In¬ 
duced  by  Sound  Of  nolle  I#  orft  ah'  earpiece  for  air¬ 
borne  conduction.  '( Author'S'  summer y)i 


5574 

Llghtfoot,  €,„ 

R.  Car  hart,  and  J.  H.  Gaeth 
MASKING  OF  IMPAIRED  EARS  BY  NOISE.  ■=— 
Jour.  Speech  and  Hearing  Disorders,  21  (1):  56-70. 
March  1956.  DNLM 

Pure -tone  and  spondee  thresholds,  In  quiet  and 
lifi  two  level#  of  white  hblfle,,  were  obtained  from  a 
number  Of  normally  hearing  and  hypacuslc  subjects 
with  a  view  Of  evaluating  the  hypothesis  that  such 
noise  will  produce  the  same  amount  of  masldng  (M) 
In  an  ear  which  Is  impaired,  whether  conductlvely 
of  perceptively,  as  It  Will'  produce  in  a  normal  ear, 
provided  that  the  effective  level  (Z)  Of  the  masking 
noise  Is  the  same  for  the  two  ears.  The  number  of 
abnormal  M -Z  relatlonsldps  found  in  the  data  ob - 
talned  for  hypacuslc  subjects  tended  to  invalidate 
the  hypothesis.  The  direction  of  such  abnormality 
appeared  to  be  related  to  the  spectral  characteris¬ 
tics  of  the  signal.  When  the  signal  was  a  tow  ^fre¬ 
quency  tone  or  a  series  of  words,  M  was  frequent¬ 
ly  'less  than1  It  would'  'be  for  a  normal  ea*r  masked 
by  noise  of  the  same  Z  level.  When  a  signal  was 
a1  tone  of  3  of  4  k. c .p. s . ,  M  was  frequently  greater 
than  normal.  The  degree  of  Mi=Z  abnormalities  ip- 
pear  to-  be  Influenced  by  the  type  of  'hearing  loss. 
i('Frorft  the  authors'  Humnr.ry) 


5575 

McCroskev.  R.  L. 

SOME  EFFECTS  OF  A  NlES  THE  TKZif'NG  f'H'E  Aft  - 
Tier  LA  TORS  UNDER  CONDITIONS  Of  NORMAL 

'63 


AND  DELAYED  SIDE-TONE. - Ohio  State  Untv. 

Research  Foundation,  Columbus  (Contract  N6onr 
22525);  and'  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  Joint  Project  Report  no.  65,  July 
15i,  1956.  11+ 12  p.  (Project  no.  NM  001  104  500). 

AD  119  605  UNCLASSIFIED 

The  effect  of  loss  of  tactile  cues  from  speech 
articulators  on  normal  and  delayed  airborne  side- 
tone  with  respect  to  rate  of  progress  of  speech, 
articulatory  accurateness,  and  Intel'ligibtllty  Was 
measured  In  900  subjects.  Six  speakers  recorded 
three  forms  of  the  multiple -choice  Intelligibility 
tests  under  four  conditions  of  side -tone:  normal, 
delayed  airborne  side  tone  (O'.  18  second)',  4J#+ 
rupted  tactile  feedback  (articulators  anesthetized), 
and  delayed  side -tone  plus  loss  of  specified  tactile 
Cue#.  There  was  no  significant  difference  between 
normal  side -tone  and  disrupted  tactile  feedback 
with  regard  to  rate  of  progress  of  speech.  A  sig¬ 
nificant  Increase  In  the  rate  of  speech  progress 
was  observed  during  delayed  auditory  side-tone. 
There  were  significantly  fewer  words  correctly  ar¬ 
ticulated  under  the  condition  of  disrupted  tactile 
side  tone  than  were  correctly  articulated  under 
conditions  of  normal  and  of  delayed  auditory  side 
tone.  Listener  scores  Indicated  that  the  loss  of 
tactile  Cues  In  the  monitoring  of  a  speaker's 
voice  had  a  more  deleterious  effect  upon  Intelli¬ 
gibility  than  a  0.18  second  delay  in  auditory  side- 
tone  when  the  listeners  were  In  quiet.  (Authors' 
abstract  and  summary;,  modified) 


5576 

Martin,  D.  W.,, 

R;  L.  Murphy,  and!  A.  Meyer 
ARTICULATION  REDUCTION  BY  COMBINED  DIS¬ 
TORTIONS  OF  SPEECH  WAVES.  -  Jour,  Acoust. 

Soc.  Amer.,  28  (4):  597-601.  July  1'956. 

DLC  (QC221.A4,  v.  28) 

A  study  was  mad,.-  of  the  effect  on  Word  articu¬ 
lation  of  individual  and  combined  speech  wave  dis¬ 
tortions  consisting  of  gross  attenuation  of  high-fre¬ 
quency  components,  multiple  echoes  of  amplitude 
equal  to  the  original  signal,  random  amplitude  mod¬ 
ulation,  and  gross  irregularity  of  response- frequen¬ 
cy  characteristic.  Individual  speech  wave  distor¬ 
tions  produced  little  or  only  moderate  losses  In 
Word  articulation,  While  distortion  polf  i  produced 
significant  loss.  A  combination  of  Fandom  amplitude 
modulation,  multiple  echoes,  and  high-frequency 
attenuation'  yielded!  word  articulation'  scores  as  'low 
as  20%. 


5577 

Moody,  J.  A. , 

E.  A,  Jerome,  J.  P.  Flynn,  and  T.  J.  Connor 
AN  AUTOMATIZED  TECHNIQUE  OF  INVESTIGAT¬ 
ING  DIFFERENTIAL  SENSITIVITY  TO  AUDITORY 
INTENSITIES.  IL  THE  INFLUENCE  OF  CATCH 
TESTS.  — —  Naval  Medical  Research  Inst.,  Be  the  s- 
dai,  M d.  (Project  Report  no.  NM  000  019.02.03). 
Research  Report  (Vol.  14,  p.  789-794),  Oct.  22, 
1-956.  UNCLASSIFIED 

The  report  supplies  data  relevant  to  an  evalua¬ 
tion  of  the  influence  of  "catch  tests"  on  measures  of 
auditory  sensitivity  obtained  with  an  automatized 
stimulus  schedule  controlled  by  the  subject's  re¬ 
sponses.  The  use  of  the  Catch'  test  raised  the 
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threahold  ol  detection  about  7  percent.  The  subjects 
responded  to  about  2  percent  of  tbe  catch  testa. 
(Authors*  abstract) 


5578 

Moody,  J.  A., 

E.  A.  Jerome,  J.  P.  Flynn,  and  T.  J.  Connor 
AN<  AUTOMATIZED  TECHNIQUE  OF  INVEfFlGAf - 
ING  DIFFERENTAL  SENSmVITY  TO  AUDITORY 
INTENSITIES,  m.  THE  INFLUENCE  OF  RANDOM¬ 
IZING  THE  STARTING  POINT  OF  THE  STIMULUS 
SERIES.  Naval  Medical  Research  Inst.,  Bethes- 
da,  Md.  (Project  Report  no.  NM  000  019.02.04). 
Research  Report  (Vol.  14,  p.  803-808),  Oct.  22, 
1958.  UNCLASSIFIED 

Measures  of  differential  sensitivity  to  auditory 
intensities  were  compared  under  two  conditions 
using  an  automatised  version  of  the  method  of 
limits.  In  one  case  the  magnitude  of  the  initial 
stimulus  of  an  ascending  or  descending  series  was 
determined  by  the  magnitude  of  the  terminal  stim¬ 
ulus  In  the  immediately  preceding  series.  In  the 
other  case,  series  were  started  with  stimulus  mag¬ 
nitudes  either  0,  |,  2,  or  3  steps  beyond  the  termi¬ 
nal  stimulus  magnitude.  The  subjects  were  run 
twice  under  each  of  these  conditions  at  rates  of 
20,  30,  and  60  stimulus  presentations  per  minute. 
The  results  Indicated  that  no  differences  in  sensi¬ 
tivity  or  variability  occurred  between  the  experi¬ 
mental  conditions.  (Authors'  abstract) 


5579 

Nesswetha,  W. 

(INVESTIGATIONS  ON  THE  NOISE  TOLERANCE 
OF  THE  INNER  EAR  AND  ITS  RELATION  TO 
SOME  PSYCHOSOMATIC  SYMPTOMS]  Untersuchun- 
gen  fiber  die  LSrmtoleranz  des  Innenohres  und 
thro  Bezlehungen  zu  elnigen  psvchophvslschen  Symp 

tomen.  - Zeltschrlft  Of  Laryngologle  Rhlnologle 

Otologle  (Stuttgart),  35  (3)li  2.13-218.  March  1958. 

In  German.  DNLM 

Audiograms  were  taken  of  380  workers  with 
chronic  occupational  exposure  to  noise  levels  be¬ 
tween  95  and  99  phon.  Two  groups  were  differen¬ 
tiated  on  the  basis  of  a  relatively  fast  or  relative  • 
lv  slow  recovery  of  normal  hearing  function  after 
the  end  of  the  working  day.  The  first  group  Included 
32%  of  the  subjects.  This  percentage  remained  con¬ 
stant  even  after  consideration  of  other  variables 
such  as  age  and  length  of  employment.  The  find¬ 
ings  suggest  that  noise  tolerance  Is  constitutional' 
and  to  a  certain  extent  Independent  of  chronic 
noise  factors.  Psychosomatic  symptoms  of  ear  sen  • 
satlons,  subjective  and  ob  jective  visual  disturbances, 
and  vegetative  disturbances  appeared  on  the  aver¬ 
age  twice  as  frequently  In  people  with  lowered' 
inolSe  tolerance  as  in  the  group  with  good  noise 
tolerance. 


5580 

Noble,  R. 

EFFECT  OF  NOISE  ENVIRONMENT  OF  AN  EN¬ 
GINE  TEST  LABORATORY  ON  AUDITORY  ACUITY. 

-  Jour.  Aviation  Med.,  27  (5):  452-455.  Oct. 

11956.  DLC  (RC 1050. A3 6,  v.  27) 

Comparison  of  quartlie  threshold  data  obtained 
In  monaural  tests  over  a  period  of  time  Indicates 


no  apparent  change  in  auditory  acuity  which  could 
be  attributed  to  exposure  to  the  high  Intensity 
noise  environment  of  an  engine  test  laboratory. 
Within  the  limits  of  the  data,  the  acuity  of  the 
personnel  who  are  exposed  to  these  environments 
follows  the  tf end!  of  the  general  population.  (Au¬ 
thor  'Si  summary) 

5581 

Pal  va  ,  T  . 

ABSOLUTE  THRESHOLDS  FOR  CONTINUOUS  AND 
INTERRUPTED  PURE  TONES.  —  Acta  oto-liryn- 
gologica  (Stockholm),  46  (2):  129-136.  March - 
April  1956.  In  English.  DNLM 

Using  the  method  of  adjustment,  auditory  thresh¬ 
olds  were  measured  for  continuous  and  lnterrvgited 
tones  w.lth  a  repetition  rate  varying  from  $  to 
12/second  and  with  a  constant  on-off  ratio  of  0.  5. 
The  results  showed  that  the  differences  In  thresh¬ 
old  attained  some  significance  only  for  repetition 
rates  of  8  and  12/sec.ond,  where  they  seemed  to 
be  slightly  poorer  than  the  continuous  tone  thresh¬ 
olds.  &  is  concluded  that  the  audibility  of  a  tone 
is  mainly  a  function  of  its  duration  until  a  full 
loudness  value  is  obtained  and  that  after  this 
point  the  thresholds  are  Independent  of  the  repeti¬ 
tion  value.  (Author's  summary,  modified) 


5582 

Peacdtti  ,  V. _ 

[EAR  DISORDERS  CAUSED  BY  NOEE  AND  CON¬ 
CEPTS  OF  AUDIOLOGY)  Le  otppatle  da  rumore  e 
nozloni  di  audlologia.  (Colburn  dl  studi  sulla 
prevenzione,  8)  xli  ♦  96  p.  Roma:  Ente  Nazionale 
her  la  Prevenzione  Infortunl,  1956.  In  Italian. 

DNLM  (WV270.  P4730) 

This  is  a  handbook  concerned  with  noise -induced 
hearing  disorders  including  a  discussion  on  the 
ihearfhl  apparatus:,  sound1  and  noise,  and  audio¬ 
metry  and  interpretation  of  the  audiogram.  Special 
consideration  is  given  to  concepts  of  experimental 
physlopathology  and  pathological  anatomy,  etiology 
and  pathogenesis,  symptoms,  diagnosis,  preven¬ 
tion,  and  psychomotor,  neuropsychiatric  and  neu- 
rovegetattve  reactions  to  sound  stimulation  of 
noise-induced  hearing  disorders. 


55:83 

Pestaiozza,  G., 
and  H.  Davis 

ELECTRIC  RESPONSES  OF  TH'E  GUINEA  PIG  EAR 

TO  HIGH  AUDIO  FREQUENCIES.  - Central  Inst. 

for  the  Deaf,  St.  Louts,  Missouri  (Contract  NBonr- 
272i)).  14-23  ip.  AD  108  307  WfCLASSIFlS® 

Also  publlghed  ln:  Amer.  Jour.  Physiol. ,  185  i((3l)>: 
595-600.  June  1958.  DI.C  (QP1.A5,  V.  185) 

Cochlear  mlcrophonlc  (CM),  action  potential  (AF), 
afldi  summating  potential  (.SP)  were  recorded  from 
the  found1  windows  of  anesthetized  guinea  pigs  In 
response  to  tone  bursts  with  a  nearly  linear  rise 
andl  fall  of  f  millisecond1  at  frequencies  of  8  ike. 
and  higher .  Thresholds  at  48  fee.  were  nearly  Iden¬ 
tical  for  all  responses,  but  at  12  kc.  the  SP 
threshold;  was  higher  and  the  A)P  threshold  mucihi 
lower  than  that  for  CM.  S!P  was  a  prominent  fea¬ 
ture  of  the  nor:  .all  electric  response  of  (he  cochlea 
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at  high  frequencies;  at  high  Intensities  its  voltage 
often  exceeded  that  of  AP  or  CM.  The  latency  from 
CM  to  the  foot  Of  AP  was  diminished  with  In¬ 
creases  In  the  Intensity  and  frequency  of  tone 
bursts.  The  threshold  of  stimulus  duration  (meas¬ 
ured  for  a  given  ratio  of  stimulus  Intensity  to  the 
usual  threshold  Intensity)  was  decreased  With'  In¬ 
creasing  Intensity  ratios,  ibut  was  Independent  of 
frequency  at  a  given  ratio.  [((Authorf  summary, 
modified) 


5584 

Peters,  R.  W. 

LISTENER  RESPONSES  TO  VOICE  MESSAGES  AS  A 
FUNCTION  OF  SIGNAL-TO-NOISE  RATIO  AND  EX¬ 
PERIENCE  WITH  SIMILAR  MESSAGES.  — ^Ohio 
State  Unlv.  Research  Foundation,  Columbus  ('Con¬ 
tract  Nftonr  22525);  and  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla,  Joint  Project  Report  no. 
84,  July  1 ,  1956.  U+9  pi  A©  M'9  607  UNCLASSIFIED 

The  hypothesis^  that  learned  messages  Interfere 
with  the  reception  of  non -learned  messages  differ¬ 
entially,  depending  upon  the  noise  level  under  which 
the  non- lear  ned1  messages  are  received1,  was  tested 
experimentally.  Groups'  of  listeners  were  exposed  to 
training  fnefsages  either  not  at  alt,  4  times,  or  12 
times  before  being  tested  on  messages  highly  simi¬ 
lar  to  the  training  messages.  The  training  messages 
were  heard  at  a  6  db.  S/Ni  ratio.  The  test  messages 
were  heard  at  one  of  four  slgnal/nolse  (,S/N:)  ratios, 
610  db.,  +‘5  db.,  0  db.,  or  -5  db.  Listener  responses 
to  test  messages  were  scored  to  yield  the  number 
of  correct  responses  for  both  test  and  training  mes¬ 
sages.  Twelve  groups  of  listeners,  with  18  persons 
In  each  group,  served  as  experimental  subjects. 

©oth  the  training  and  test  messages  were  multiple  - 
choice  Intelligibility  test  word  groupings.  The  re¬ 
sults  Indicate  that  an  Increased  amount  of  exposure 
to  training  messages  does  not  decrease  the  listeners' 
reception  of  test  messages  for  the  various  S/N  ra¬ 
tios.  However,  with  Increased  exposure  to  training 
messages  and  a  decreased  S/N  ratto  there  was  a 
significant  Increase  to  the  occurrence  of  responses 
which  were  correct  for  the  training  messages  but 
were  among  the'  error  responses  to  the  test  mes¬ 
sages.  (Author's  summary) 


5585 

Peters,  r.  w. 

STUDIES  IN  EXTRA-MESSAGES:  THE  EFFECT  OF 
VARIOUS  MODIFICATIONS  OF  THE  VOICE  SIGNAL 
UPON  THE  ABILITY  OF  LISTENERS  TO  IDEN¬ 
TIFY  SPEAKERS-  VOICES.  —  Ohio  State  Unlv.  Re¬ 
search  F oundatlon,  Columbus  (Contract  N6onf 
22526);  and'  Naval  School  of  Aviation  Medicine,  Pen¬ 
sacola,  Fla.  (Project  no.  NM  001  104  600).  Joint 
Project  Report  no.  61,  May  1,  1058.  11*14  p. 

AD  105  717  UNCLASSIFIED 

Evaluations  Wire  made  of  the  effect  of  various 
modifications  of  the  voice  signal  upon  listeners' 
ability  to  Identify  speakers'  voices.  Listener  Iden¬ 
tification  facility  H»  significantly  decreased  (l')< 
when  the  voice  signal  was  modified  by  either  a  six 
db.  increase  of  decrease  In  sound'  pressure  level, 
(2)  When  the  voice  signal  Was  Interrupted  at  five 
rates  of  from  one  to  twelve  per  second,  or  (3)  when 
Increased  portions  of  the  voice  elgnal  were  rejected 
through  either  high -pass  or  low-pass  filtering.  The 


adding  of  octave  frequency  bands,  especially  the 
band  of  75  to  150  e.  p.  s. ,  significantly  Increased 
listener  Identification.  The  effect  of  ASA  white 
noise  was  not  adequately  tested  because  all  levels 
employed  limited  the  listeners'  Identification  of 
voices  too  severely.  (Author's  abstract) 


5586 

Pickett,  J.  M. 

EFFECTS  OF  VOCAL  FORCE  ON  THE  INTEL¬ 
LIGIBILITY  OF  SPEECH  SOUNDS.  — -  Jour.  Acoust. 
Soc.  Amer.,  28  (i5)::  902-905.  Sept.  1956. 

DLC  (QC221.A4,  v.  28) 

Measurements  were  made  of  the  Intelligibility  of 
speech  heard  to'  noise  and'  'produced'  by  amounts  of 
vocal  force  ranging  from  the  weakest  voiced  whis¬ 
per  to  a  very  heavy  shout.  The  result's  show  less' 
than  5%  deterioration  In  Intelligibility  over  the 
range  from  a  moderately  low  voice  to  a  very  loud 
voice  (55  to  78  db.  to  a  tree  field  at  one  meter 
from  the  lips).  Beyond  these  points  Intelligibility 
decreased  abruptly  and  In  a  linear  relation  to  dec¬ 
ibel  change  to  vocal  Intensity.  Analysis  of  listeners' 
errors  by  different  parts  of  the  syllable  showed 
that:  (1)  Shouting  degrades  primarily  the  intelligi¬ 
bility  of  the  releasing  (Initial.)  and  arresting  (final) 
parti  of  the  syllable,  (2)i  Weak  Vocal  effort  de¬ 
grades  the  lntelllgiblUty  of  all  parts  of  the  syllable. 
((3)  The  deg#adaUon>  of  vowel  totelllglblltty  by  ihout- 
Ifig  Is  slightly  igfgate?  for  open  vowels  than  far 
closed  vowels.  (Quoted  to  part) 


5587 

Pickett,  J.  M. 

PREDICTING  SPEECH  COMMUNICATION  IN 
NOSE.  -= —  In:  Symposium  oh  Air  Force  human 
engineering,  personnel,  and  training  research,  p. 
204-210.  Air  Research  and  Development  Command, 
Baltimore,  Md.  ARDC  Technical  Report  56-8, 

1956.  DLC  (UG633.A3771'63,  no.  56-8, 1956) 

Essentially  a  condensation  of  the  report,  item 
4797  (vol.  IV). 
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Pollack,  L 

THE  IDENTIFICATION  AND  DISCRIMINATION  OF 
COMPONENTS  OF  ELEMENTARY  AUDITORY 
DISPLAYS.  -  In:  Symposium  on  Air  Force  hu¬ 
man  engineering,  personnel,  and  training  research, 
p.  211-220.  Air  Research  and  Development  Com¬ 
mand,  Baltimore,  Md.  ARDC  Technical  Report 
56-8,  1956.  DLC  (UG633.A377163,  no.  56-8,  1956) 

Six  subjects  participated  in  a  series  of  sound- 
level  discrimination  and  identification  tests  which 
Were  carried  out  over  a  Wide  range  of  conditions. 
In  the  discrimination  tests,  subjects  attempted  to 
detect  differences  in  sound  levels  between  two 
members  of  a  pair  of  tones  when  the  reference 
signal  for  discrimination  was  varied  over  the 
range  of  sound  levels  examined.  In  the  identlflca- 
Uon  tests,  they  attempted  to  assign  numerals  to 
the  tones.  The  major  findings  were:  (1)  The  dig- 
crimination  threshold  Increases  as  the  range  of 
sound  levels  available  to  the  reference  signals 
for  dl sc ri minaUon  increases;  {(2)  the  information 
transmitted  In  the  ldenUfl cation  situaUon  increases 
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as  the  range  of  sound  level's  available  for  identic 
fication  increases.  The  net  effect  of  these  two 
findings  is  that  the  information  transmission  asso¬ 
ciated  with  both  the  discrimination  and  identifica¬ 
tion  experiments  i$  roughly  equivalent  over  a 
moderate  range  of  foundl  levels),  at  least  for  medi¬ 
um  discrimination  criteria.  (Author's  summary) 


5589 

Poulton,  E.  C. 

LISTENING  TO  OVERLAPPING  CALLS.  Jour. 
Exper.  Psychol.,  52  (5):  334-339.  Nov.  1956. 

DLC  (BF1.J6,  V.  52) 

Two  competing  calls  were  presented  simultane¬ 
ously  from  different  loud-speakers.  Each  call'  con¬ 
tained  a  three-figure  number,  and  the  subject  had 
to  write  down  the  number  if  it  was  preceded  by 
his  particular  call  sign.  In  one  of  the  experiments 
all  the  loud-speakers  were  idle.  In  the  other  ex¬ 
periment  one  loud-  speaker  was  busy  all  the  time. 
On  this  loud- speaker  the  Interval  between  calls 
was  occupied  by  conversations,  which  resembled 
the  call's  in  certain  respects.  In  the  experiment 
with  conversations,  it  was  found  that  a  call'  from 
an  idle  loud-  speaker  tended  to  capture  subject's 
attention.  This  occurred  even  when  the  call  was 
irrelevant,  and  the  subject  knew  he  was  being 
called  by  the  busy  loudspeaker.  When  the  conver¬ 
sations  had  to  be  followed,  calls  from  idle  loud¬ 
speakers  tended  to  be  missed.  In  the  experiment 
without  conversations,  there  were  more  errors 
when  two  numbers  synchronized,  than  when  a  num¬ 
ber  was  masked  by  a  name.  Over  half  the  errors 
were  confusions  between  the  two  numbers.  There 
were  more  errors  when  the  numbers  from  both 
competing  calls  had  to  be  recorded,  than  when 
only  one  of  the  numbers  had  to  be  recorded. 
(Author's  summary,  modified) 


5590 

Prail<,  M., 

and1  B.  Sal'aj: 

[AUDIO LOGIC  ANALYSIS  OF  WORKERS  I'N  THE 
SHIPYAR'D  *  3rd  MAY"  |N  'REIEKaI  AudldldiSka  ana- 
llza  radnlka  brodogradillita  "3;.  Maj"  na  Rljecl. 

- Arhiv  za  hlgljenu  rada  *  tokslkoloel  ju  '(Zagreb))!,. 

S'  (3i)i:  161-224.  1956.  In  Croatian,  with.  English  sum¬ 
mary  (p.  224).  DLC  (RA42I.  A6g,  V,  7) 

Audlologlc  analysis  of  439  workers  in  the  ship¬ 
yard  was  performed.  The  workers  worked  under  13 
different  noise  conditions.  The  analysis  was  done  in 
three  ways:  the  intensity  and  quality  of  noise  l'n  dif¬ 
ferent  places  was  measured;  afterwards  the  tape- 
recorded  noise  was  spectroscopically  analyzed;  and 
I'll  Workers  were  audlometrica'i'l'y  examined.  509f  of 
them  were  found  to  have  severe  hearing  losses. 
Fresh  acoustic  trauma  Was  found  In  Only  three 
cases  and'  complete  unsusc  eptlblltty  to  noise  in  4 
cases.  The  analysis  of  the  composite  audiograms 
and  spectroscopic  pictures  shows  great  variability 
In  the  severity  of  hearing  losses  and'  reveals  a 
close  connection  between  the  hearing  loss  and  the 
frequencies  and  Intensity  of  noise  In  different  work¬ 
ing  places.  It  Is  suggested  that  deaf  people  be  em¬ 
ployed  in'  particularly  noisy  places.  (Authors'  Sum- 
mary,  modified) 


5591 

Robert,  P. 

[■HEARING  AND  THE  AVIATOR]  L’audltion  et 
l'aviateur.  — -  Medecine  aeronautique  '(Paris)i,  II 
(3)-.  314-329.  1956,  by  French,  with  English  sum- 
mary  (p.  328-329).  DLC  (TL555.M394,  v.  14')' 

Methods  practised  by  the  French  Air  Medical 
Service  for  the  treatment  of  hearing  difficulties 
Include  the  injection  of  placental  extract  for  coch¬ 
lear  lesions;  radiotherapy,  use  of  aerosols,  and 
iontophoresis  for  blockage  of  the  Eustachian  tube; 
iontophoresis  and  heparinization  for  middle  ear 
difficulties;  simple  medication  for  acute  catarrh; 
and  iontophoresis  for  chronic  catarrh.  Treatment 
of  cochlear  lesions  has  resulted  in  a  significant 
improvement  of  hearing  in  the  1000-2000  C.p. s. 
range.  Satisfactory  improvement  has  been  observed 
in  cases  of  catarrh  and  Eustachian  tube  blockage. 


5592 

'R'diiCa,  S.  J. 

THE  MECHANICS  #F  AN  INDUSTMAL  HEARING 
CONSERVATION  PROGRAM.  — -  •  Amer.  Indus.  Hyg. 
Assoc,  Quart,,  17  (l')H  3®«43.  March  1956.  'DNL'M' 

The  Importance  is  stressed  of  pfe-  and'  periodic 
post -employment  audiometry  l'n  an  lnduStfl'a'l  hear- 
lng  conservation  program.  In  addition,  a  complete 
noise  survey  'Should1  be  made  throughout  the  plant 
and  corrective  measures  considered  in  terms  of 
(1)  controlling  the  hof'Se  at  ltS‘  source;  (2;)  control - 
ling  the  surrounding  area  where  noise  Is  present; 
and  '(3))i  providing  ear  protectors  for  employees 
working  In  the  noisy  areas. 


5593 

(School  of  Aviation  Medicine)' 

AVIATION  OTOLARYNGOLOGY.  —  School  of  Avia¬ 
tion  Medlcihe,,  Randolph  Field,  JFex.  fPfOject  303, 
1956]  viii-172  ,p.  DNt-M  (WD700.US9a) 

This  is  a  manual  Intended  to  provide  the  aviation 
medical  examiner  and  the  flight  surgeon  with  infor¬ 
mation  concerning  the  otolaryngological  problems 
encountered  in  aviation  medicine.  Emphasis  is 
placed  on  proficiency  of  examination  and  knowledge 
of  pathology  of  the  ear,  nose  and  throat,  which  are 
necessary  to  the  understanding  of  associated  phys¬ 
iologic  and  pathologic  effects  of  flying. 
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Schubert,  E,  D. 

SOME  PREUhNNAR'Y  'EXPERIMENTS  ©N  BIN  AU- 
RA'L  TIME  DELAY  AND'  'mTELMGffiMTY,  «■— 
Jour.  Acoust.  Soc.  Amer.,  28  (5):  895-901.  Sepl. 
1956.  iD)LG  (QC221.A4,  v.  28.) 

Same  as  Item  no.  4925,  vol.  IV,  with  one  c hapt e r 
omitted. 
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Sedlicek,  M.  K. 

['PRINCIPLES  OF  AUDIOLOGY]  Ziklady  Audlologie. 

-  Praha;  Stitni  zdravotnlck£  nakladatelstvl,  1956. 

421  ip.  'IK  Czech;  with  English  summary  (p.  3!85- 
396).  DNLM  (WV270  S149Z,  i!956)' 
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This  monograph  on  hearing  Is  divided  into  a 
theoretical  and  an  applied  part.  The  former  in¬ 
cludes  chapters  on  basic  acoustics  and  physiologi¬ 
cal  acoustics  essential  for  understanding  of  the 
function  of  the  auditory  analyzer  in  parts  as  a 
whole.  The  part  on  applied  audiology  delineates 
basic  types  of  hearing  disorders;  methods  for 
examination  and  their  use;  tests  of  hearing  by 
means  of  speech  and  tuning  forks;  methods  for 
quantitative  measurement  of  hearing  in  liminal  and' 
supraliminal  values,  their  practical  use  and;  exam¬ 
ples;  and  rehabilitation  of  defective  hearing.  Occu¬ 
pational  hearing  loss  is  discussed  in  detail,  its 
significance  for  compensation,  preventive  measures 
prophylaxis  in  selection  of  personnel  for  noisy  oc¬ 
cupations,  and  various  forms  of  ear  defenders,  in¬ 
cluding  Czechoslovak  makes. 
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Stevens,  S.  S. 

THE  DIRECT  ESTIMATION  OF  SENSORY  MAGNI¬ 
TUDES:  LCUDNESS.  ==  Amer.  Jour.  Psychol.,, 

69  (1>):  1-2 a.  March  1956.  DLC  (BF1.A5,  v,  69)' 

These  studies  undertake  to  develop  and  refine  a 
method  for  the  quantitative  estimation  of  sensory 
magnitudes  in  the  field  of  audition.  One  form  of 
the  method  of  magnitude  estimation  utilizes  a 
standard  stimulus  and  a  set  of  variable  stimuli. 
The  standard  is  assigned  some  convenient  modu¬ 
lus,  and  the  observer's  task  is  to  assign  numbers 
to  the  variables  in  a  manner  that  reflects  the 
magnitude  of  the  ratio  between  standard  and' 
variable.  Consistent  results  have  'been  obtained 
with  this  method  over  wide  ranges  (90  db. ). 
Another  form  of  this  method  involves  assigning 
appropriate  numbers  to  a  scries  of  tones  of  vary¬ 
ing  loudness.  The  median  magnitude  estimations 
obtained  with  both  procedures  were  consistent  with 
a  loudness -scale  that  is  a  power  function  of  physi¬ 
cal  intensity:  L  ?  fclO.  3,  (Author's  summary,  modi¬ 
fied) 


5597 

Stevens,  S,. 

and  )£.  C,  F’ouUon 

THE  )ESfIiM‘A,TIGiN  OF  'LCU'DNIESS  BY  UNPRA©  * 
Tl  C  F  D  C.  IDS F K  VF RF .  -  -  .lour.  Ex[H‘ r.  P sychol. , 

51  i(nili)i:  71  78.  Jan.  1956.  DI'.C  (IVF-1.  J6,  v.  51) 

These  experiments  tested-  -tlhe  abklltv  Of  65  ob¬ 
servers  to  make  consistent  qua nti-ta-Mve  judgment's 
of  the  relative  loudne  ss  Of  tones  on  their  -f.trst 
triaiVs,  Thev  also-  -explored  some  of  the  biasing 
factors  that  enter  Such  experiments,  The  method 
of  adjustment  and  the  method  of  magnitude  estt - 
maitioh'  were  usedl  '('Authors1'  sum-mary) 


5598 

Tolhurst,  G.  C., 

and  R.  W.  Peters 

EFFECT  '©IF  ATTENUATING  ONE  CHANNEL  ©iF  A 
DICHOTIC  dRCUIT  UPON  THE  WORK  RECEP¬ 
TION  OF  DUAL  MESSAGES.  ■*■=-  Jour.  Aeoust.  Sec. 
Amer.,  2®  ('%.  602-605.  July  1956. 

DLC  (QC221.A4',  v.  28) 

Same  as  item'  no,  3553!,  vol.  ill. 
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Tolhurst,  G.  C. 

THE  EFFECTS  OF  DISRUPTING  THE  SIMULTANE¬ 
ITY  OF  VISUAL- AURAL  COMMUNICATION  CHAN¬ 
NELS  TO  A  SPEAKER. - Ohio  State  Univ.  Re¬ 

search  Foundation,  Columbus  (Contract  N6onr 
22525);  and  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  Joint  Project  no.  NM  1-8  02  99, 
Subtaak  no.  1.  Report  no.  66,  Dec.  20,  1-956.  ii+9  p. 
LC  ((SCI'.)'  UNCLASSIFIED 

Forty- eight  speakers  received  the  messages  they 
were  to  impart  to  listeners  in  a  face-to-face  situ¬ 
ation.  For  24  of  them  the  aural-channel  was  de¬ 
layed  0.23  second  from  that  of  the  visual.  The 
effect  of  dissynchrony  of  the  aural-visual  signals 
upon  the  speakers  was  not  to  change  the  intelligibil¬ 
ity  of  speech  or  the  sound  pressure  level  of  voice. 
There  was  a  significant  change,  namely,  lengthen¬ 
ing  the  time  of  phrase  duration.  (Author's  abstract) 


5600 

Vatshaug,  T.  Q. 

§ #FECfS;  OF  Jiff  AIRCRAFT  NOISE  ON  HEAR¬ 
ING:  A  LIST  OF  REFERENCES,  -— =  National  Life 
binary  of  Medicine,  Washington,  D.  C.  Oct.  24, 
f956  .  f  ip  . 

This  i'Si  a  iblbllogfaphy  of  57  references  dealing 
with  the  effects  of  jet  hplse  on  human  hearing.  The 
references  pertain  primarily  to  the  pathological  ef¬ 
fect!  of  actual1  jet  noises,  the  probable  effects  of 
jet  noises,  jet  noises  as  a  factor  to  communica¬ 
tions,  and  the  results  of  experiments  with  sirens 
especially  designed  to  simulate  jet-  hol-se. 


5601 

Wati  ne-r  ,  C  . 

[ADAPTATION  TO'  ELECTRIC  STIMULATION  ©>F 
HiEARSiGl  Die  Adaptation-  bel  de-r  eilejctfl'sehen' 
Reizu/vg  des  Gehor8.  — —  Zeltschrllt  fiif  Utrvngo- 
logi'e  Rhtoologle  ©tologle  (Stuttgart) ,  3:5  (5i)::  308- 
314.  May  1956.  fn  German.  DN'LM 

Elevation-  of  the  auditory  -threshold  due  -to  audi¬ 
tory  adaptation  was  Investigated  by  means  of  elec¬ 
trical  stimulation  of  the  ear  with  sinusoidal  alter¬ 
nating  frequency.  The  electrodes  for  rnost  experi¬ 
ments  were  fastened  on  the  skin  behind  the  mas- 
told,  and  to  the  external  meatus  close  to  the  ear¬ 
drum  The  adaptation  curves  Of  four  subjects  to 
the  range  of  1500  c.p.s.  obtained  with  a  stimulus 
frequency  of  900  c.p.s.  were  similar  to  these  Ob¬ 
tained  by  acoustical  measures,  ft  l's  concluded  that 
an  electrical  stimulus  applied  at  the  place  of 
acoustical  excitation  iha-s  the  sa-me  effect  a-si  the 
acoustical  stimulus.  The  transformation  -of  the 
electrical  stimulus  -to-  nerve  exc Ration  occurs 
dlstally  to  the  cochlear  nerve. 
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Yantis,  P.  A.  1956 

AUDIOLOGIC  EXAMINATION  OF  THE  INNER  EAR: 
THE  AURAL-OVERLOAD  TEST.  - —  Jour.  Speech 
and!  H-earlng  ©igord'ef  si,  211  303- 3112;.  St,pt. 

1956.  DNLM 
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Some  of  the  audiometric  applications  of  the  ex- 
plorlng-tone  technique  for  measuring  the  thresh¬ 
olds’  of  aural1  overload  ini  the  human  ear  are  re¬ 
viewed  and  discussed.  This  test  may  be  employed 
to  detect  malfunctioning  of  the  inner-ear  sensory 

structures- 

d.  Proprioceptio n 
{Including  Vestibular  Functions) 

5603 

Belckert,  P., 
and  H.  Wilst 

[VERIFICATION  OF  VEGETATIVE  LABILITY  WITH 
THE  METHOD  OF  WEAK  ROTATORY  STIMULI  US¬ 
ING  MEGAPHEN]  Die  Objektlvierung  vegeta tiver 
LablUtVt  mlt  elner  Drehschwachrelzmethode  unter 
Anwendung  von  Megaphen.  — —  Archiv  ftlr  Ohren- 
Nasen-  und  Kehlkopfkunde  (Berlin)-,  168  (6):  461-465. 
1956.  In  German.  DNLM 

Fifty  healthy  subjects  were  given  a-  modified  ro¬ 
tatory  deceleration  test  and:  a-  pendulum  test  (turn¬ 
ing  back  and  forth  through  180°  angle).  Twenty-one 
of  the  subjects  responded  abnormally  to  the  latter 
test,  1.  e. „  with  an  Inhibited  course  Of  nystagmus.  A 
Schellong  test  confirmed  that  vegetative  Instability 
may  be  characteristic  of  the  hypo -reactors.  In  the 
second  part  of  the  study  50  mg.  of  Megaphen  [chlor- 
promazine]  were  given  to  each  subject  prior  to  rep¬ 
etition  of  the  vestibular  tests.  After  Megaphen  the 
vegeta tlvely  stable  subjects  responded  to  vestibular 
tests  with  fewer  oscillations  and  narrower  ampli¬ 
tude;  the  vegetatlvely  instable  subjects  exhibited  an 
Increase  in  the  number  of  oscillations  and  a  widened 
amplitude.  It  is  concluded  that  the  pendulum  test 
measures  minimal  changes  in-  the  vestibular  re¬ 
sponse.  Disturbances  of  the  autonomic  nervous  sys¬ 
tem-  may  be  determined  by  Compafiebh  of  the  pre- 
Megaphen  and  post  -  Megaphen  curves  on  the  pendu¬ 
lum  test.  The  Inhibitory  reactions  originate  suppos¬ 
edly  ftroJBi  the  central  regulatory  atrea-f  of  the  brain 
stem. 


5604 

Caldwell,  L.  S. 

THE  ACCURACY  OF  CONSTANT  ANGULAR  DIS¬ 
PLACEMENT  OF  THE  ARM  IN  THE  HORIZONTAL 
PLANE  AS  pFLUENCED  BY  f  HE  DIRECTION 
AND  LOCUS  OE  THE  PRIMARY  A-DJUSTTVE  MOVE¬ 
MENT.  - Army  Medical  Research  Lab..,  Fort 

Kfiox,  Kv.  ('Project-  no,  6-95-20-001,  Subtask  AMRI. 
S-l)i.  Report  no.  233,  April  27,  1956.  11*  16  p. 

AD  97  657  UNCLASSIFIED 

The  accuracy  of  10°  angular  displacements  of  the 
arm  was  found  to  be  a  function  of  both  the  dfrec- 
tlon  and  locus  of  movement.  Movements  toward  the 
side  were  most  accurate  in-  the  side  (50°  -  90“ )  re- 
glon,  and'  movements  toward  the  front  Were  most 
accurate  In  the  front  (0°  -  40° )  region.  (0"  represents 
the  Intersection  of  the  horizontal1  and:  medial  planes 
passing  through  the  shoulder  joint  and  90"  repre¬ 
sents  the  intersection  of  the  horizontal1  and'  lateral 
planes).  Adjustments  toward  'the  side  u-ere  more 
accurate  than  those  toward  the  front.  (Author's  ab- 
stiraciti)1 


5605 

Cawthorne,  T. 

THE  INVESTIGATION  OF  VESTIBULAR  FUNCTION. 
-  Brit.  Med.  Bull.  (London),  1 2  (i'2i)i:  131-142.  May 
1956.  DLC  (R31.B925,  v.  12) 

Test  methods  for  Inducing  manifestations  of 
vestibular  dysfunction  are  reviewed.  These  -test 
procedures  Include:  (il))  rotational  tests'  and' 
caloric  tests  of  semicircular  canal  function;  (2))i 
positional  tests  of  ptpllthi  function;  i((3i)  tests  for 
optbkinetlo  nystagmus.  The  rotational  tests  igfemi 
to  be  the  most  UitfUl1  tests  of  vestibular  function. 
(43  references.  i)i 


5606 

'Fischer,,  J.  J. 

THE  LABYRINTH:  PHYSIOLOGY  AND  FUNC¬ 
TIONAL  TESTS!  - New  York;  Brune  and:  Strat¬ 
ton,  1956.  xi +206  p.  DLC  (QP471.F55,  1958) 

This  book  was  written  with  emphasis  on  the 
clinical1  aspects  of  labyrinthine  function,  relating 
them  to  a  theoretical  background1.  The  chapter  on 
igenera'I  physiology  of  the  labyrinth  discusses  also 
various  theories,  functions  of  the  crtstae  ampul¬ 
la-res,  maculae  reactions  to  linear  acceleration, 
function'  Of  the  saccule,  separation  of  macula  and 
crista  func’tons,  influence  of  the  labyrinth  on  the 
striated  musculature  and  the  autonomic  nervous 
system.  The  chapter  on  applied  physiology  con¬ 
siders  phenomena  of  vertigo,  spontaneous  dis¬ 
turbances  of  equilibrium  and  coordination,  nystag¬ 
mus,  convergence  spasm,  etc.,  and  various  Induced 
reactions.  In  addition  to  functional  tests  for  spon¬ 
taneous  manifestations,  others  described  are:  tests 
of  falling  reaction  and1  past-pointing,  optokinetic 
test,  caloric  tests,  bilateral  caloflzet-lon ,  turning 
tests,  mechanical  tests,  galvanic  tests,  tests  of 
tonic  reflexes  and  reactions.  The  concluding  part 
deals  with  the  evaluation  of  abnormal  reactions 
and  with  peripheral  and  central  lesions.  (Many 
references')) 


5607 

Frenzel,  H. 

[CONSTRUCTION  OF  NYSTAGMOID  VESTIBULAR 
COMPLEX]  Zuro  Bauplan  des  nystagmogenen  Vesti¬ 
bular!  skomplexe s. - Archiv  fUr  Ohren-Nasen- 

und  Kehlkopfhellkunde  (Berlin),  168  (4):  271- 278. 
1-956.  In  German.  DNLM 

An  attempt  is  made  to  differentiate  the  centers 
of  function  for  the  individual  nystagmus  directions. 
While  thi  appearance  of  the  horizontal  and  the 
rotational  nystagmus  Is  regulated  by  tonus  differ¬ 
ences  between  right  and  left,  the  development  of 
vertical  nystagmus  is  based  oh  the  differences  ift 
tonus  within  the  region  of  the  vestibular  nucleus  on 
each  side,  i.e.  between'  the  center  for  the  Upwafdl 
vertical  nystagmus  and  the  Center  for  the  down¬ 
ward  vertical  nystagmus  within  each  of  the  vestib¬ 
ular  nuclei1.  (Author's  summary) 


5608 

Groen,  J.  J. 

THE  SEMICIRCULAR  CANAL  SYSTEM  OF  THE 
ORGANS  OF  EQUILIBRIUM.  I.  --  Physics  in 
M'edl  and1  016:1.  (fe>hdbrv)|,  i  i(!2)l  1:03+ 11 17.  Oct.  41956. 

DLC  (QH505.P47,  v.  H)i 


4.  N'EURO  AND  SENSORY  PHYSIOLOGY 


5609-5613 


The  basic  anatomy  and  physiology  of  the  vestib¬ 
ular  organs  Is  described,  and  various  tests  of 
vestibular  function.  Including  cupulometry,  sub¬ 
jective  cupulometry,  and  nystagmography  are  dis¬ 
cussed. 


5609 

Mann,  C.  W., 
and  J;.  Kay 

ABSOLUTE  THRESHOLDS  OF  PERCEPTION  OF 
DIRECTION  OF  ANGULAR  ACCELERATION. 

- Tulane  Univ.,  New  Orleans,  LA.  (Contract 

Nonr-476-05i),y  and  Naval  School  of  Aviation  Medi¬ 
cine,  Pensacola,  Fla.  Joint  Project  Report  no.  41, 
Mav  25,  1956.  11+15  p.  (Project  no.  NM  001  110 
500)  AD  119  602  UNCLASSIFIED 


The  threshold  of  perception  of  angular  acceler¬ 
ation  was  defined  in  this  experiment  in  terms  of 
a  component  of  angular  acceleration  applied  for  a 
given  time  of  exposure  and  judged  correctly  as  to 
direction  at  a  75  per  cent  level  of  confidence.  The 
results  Indicate  that  the  curve  of  best  fit  describes 
a  hyperbolic  relationship  between  acceleration  and 
exposure  time.  The  maximum  time  of  exposure  of 
30  seconds  was  determined  bv  previous  experi- 
ments  on  adaptation,  and  at  this  maximum  the  de¬ 
fined  angular  threshold  acceleration  was  of  the  or¬ 
der  Of  t,i03fV'§?e:®.  (Authors'  abstract)' 


5610 

MaMt,  C.  W„ 

and  C.  J.  Canetla 

AN  EXAMINATION  OF  THE  TECHNIQUE  OF  CUPU¬ 
LOMETRY.  —  Tulane  Univ.,  New  Orleans,  La. 
(Contract  Nonr-475-05);  and  Naval  School  of  Avia¬ 
tion  MSdlclne,  Pensacola,  Fla.  Joint  Project  Report 
no.  42,  May  30,  1956.  U+21  p.  (Project  no,  NM 
001  lUO  506),  A©  ll'W  600  UNCLASSIFIED 

Sensation  and  oculogyra'l  Illusion  (OGI)  cupulo¬ 
grams  were  obtained  lor  9  normal,  8  seasick -prone 
individuals,  and  3  aviators  to  test  cupulometry  as  a 
tool  for  psychological  and  clinical  analysis  of  the 
veSUbular  apparatus'.  The  cupulograms  were  an¬ 
alysed  with  respect  to  linearity,  slope,  Intercept, 
BirAny  effect,  correlation  of  sensation  and  OGI  cu- 
pulograms,  and  variability  of  aftereffects.  The  follow¬ 
ing  results  were  obtained:  A  positive  linear  relation¬ 
ship  was  established  between  the  logarithm  Of  the 
chair  velocity  and  the  duration  of  the  aftereffect. 
Linearity  of  regression  was  shown  for  all  cupulo¬ 
grams  of  normal  subjects.  In  cases  of  seasickness, 
three  sensation  and  four  OGI  cupulograms  did  not 
meet  the  criteria  for  linearity.  In  sensation  cupulo¬ 
grams,  seasick  subjects  had  significantly  steeper 
cupulograms  than  did  normal  subjects;  In  OGI  cupu¬ 
lograms,  significance  at  the  five  per  cent  level 
could  not  be  shown.  Differences  in  slopes  were  very 
marked  between  seaslclmess  -prone  subjects  as  com¬ 
pared  with'  Individuals  who  were  hardened  seasick- 
ness- resistant,  such  as  aviators  and'  sailors.  The 
mean  Intercept  for  seasick  subjects  indicated  great¬ 
er  sensitivity  than  for  normal  subjects.  The  BirAny 
test  significantly  increased  the  threshold  response 
to  vestibular  stimulation. 


Complex  Preceptive  Phenomena 
(Including  Spatial  Orientation, 
Sensory  lll'usions,  etc.' 

5611 

Arnoult,  M.  D. 

A  COMPARISON  OF  TRAINING  METHODS  IN  THE 
RECOGNITION  OF  SPATIAL  PATTERNS.  Air 
Force  Personnel  and'  Training  Resea-rcbi  Center. 
Skill  Components  Research  Lab.,  Lackland  Air 
Force  Base,  Tex.  (Project  no.  7706,  Task  no. 
WlfBiJi  ReieafCh'  Report  no.  AFPTRC-TN- 56-27, 
Feb,  1956.  vl+13  p,  AD  98  197  PB  123  456 

Groups  of  subjects  were  trained  to  recognize  one 
of  ten  visual  patterns  ( meaningful  and  nonmeaning - 
by  one  of  five  training  methods  (unstructured 
reproduction,  structured  reproduction,  general 
questions  (oral),  general  questions  (written),  and 
specific  questions)  before  being  presented  with  a 
criterion  test.  Control  groups  were  required  mere¬ 
ly  ito  observe  the  patterns',  In'  general,  there  was 
no  difference  between  the  groups  trained  on  mean¬ 
ingful  and  nonmeaningful  patterns,  either  during 
the  training  period  or  In  their  performance  on  the 
criterion  task.  The  control  group  performed  at  a 
level  significantly  better  than  chance  on  the  crl* 
terlon  test. 


5612 

Arnoult,  M.  Di 

FAMILIARITY  AND  RECOGNITION  OF  NONSENSE 
SHAPES.  =  Jour.  Exper.  Psychol.,  51  (4):  269- 
276.  April  1956.  DLC  (BF1.J8,  v.  51) 

Nonsense  shapes  were  presented  with  frequencies 
varying  from  0  to  25  to  Subjects  who  were  later 
required  to  rate  the  same  stimuli  on  a  five-point 
scale  of  familiarity.  For  different  groupB  of  sub¬ 
jects  the  delay  between  the  familiarization  and 
rating  sessions  was  0,  1,  2,  3,  or  5  hrs.  A  meas¬ 
ure  of  recognition  aas  obtained  as  well  by  dichot¬ 
omizing  the  ratings  into  "Familiar"  and  "Unfamil¬ 
iar"  categories.  A  total  of  seven  groups  of  100 
subjects  each  was  used  In  two  separate  experi¬ 
ments.  The  conclusions  were:  (1)  There  were  no 
significant  differences  in  familiarity  as  a  function 
of  delays  of  as  much  as  5  hr.  between  the  two 
sessions.  (2)  There  were  no  differences  In  recog¬ 
nition  as  a  function  of  the  various  /amounts  of  de¬ 
lay.  (3)  Familiarity  of  nonsense  shapes  was  found 
to  be  a  monotonic,  negatively  accelerated  function 
of  the  frequency  of  experience.  (Author's  summary, 
modified) 


5613 

Arnoult,  M.  E>. 

RECOGNITION  OF  SHARES  FOLLOWING  PAIRED 
ASSOCIATES  PRETRAINING.  -=-■  In:  Symposium 
on  Air  Force  human  engineering,  ipersonne;!;,  and' 
training  research,  ip.  ili-'9i.  Air  Research  and  Devel¬ 
opment  Command.  Baltimore,  MdL  ARDC  Technical 
report  56-8,  1956. 

DLC  (UG633.A3771 63,  no.  56-8,  1956) 

Following  pretraining  the  Subject®,  400  iffiai'e  bas¬ 
ic  trainees  were  given  a  recognition  tost  composed 
of  i«6  items;,  each'  item  consisting  Of  4  nonsense 


AEROSPACE  MEDICINE  BIBLIOGRAPHY  19156 


561' 4- 5618 


stapes.  Eight  Items  contained  a  shape  which  had 
been  used'  In  pretraining.  The  subject  'Indicated' 
whether  or  not  be  recognized  any  shapes,  and'  the 
proper  name  for  each  shape.  For  all'  groups,  per¬ 
formance  on  the  recognition  test  was  a  monotonic, 
negatively-accelerated  function  of  the  number  of 
pretraining  trials',  which  reached'  an  asymptote  at 
eight  trials.  Rejection  of  new  shapes  Increased'  as 
a  function  of  meanlngfulness.  Gross  recognition 
and  fine  recognition  were  unrelated  to  the  meaning- 
fulness  of  the  responses.  For  the  latter  there  was 
a  significant  Interaction  between  the  training  meth¬ 
od  and  the  amount  of  pretraining.  The  ability  of 
subjects  to  recall  the  responses  learned  In  the 
pretraining  was  a  function  of  the  meanlngfulness 
of  the  responses.  (Author's  summary.,,  modified') 


5614 
A'SO;,  J. 

ANALYTIC  OBSERVATIONS  ON  TH'E  LABYRIN¬ 
THINE  NYSTAGMUS  BY  ELECTRONYSTAGMOG¬ 
RAPHY:  THE  INTERPLAY  OF  THE  ROTATIONAL 
NYSTAGMUS  AND  THE  OPTOKINETIC  NYSTAG¬ 
MUS.  n.  — -  Acta  medlca  et  blologlca  (Niigata), 

4  (2):  93-112.  Nov.  1956.  In-  English.  DN'LM 

A  comparison  of  rotational  nystagmus  with  eyes 
open  or  closed  In  a  lighted  room  with  rotational 
nystagmus  In  a  dark  room  showed  that  the  former 
was  produced  by  the  overlapping  of  optokinetic  and 
vestibular  nystagmus,  the  principal  component  being 
optokinetic.  Hitherto  It  was  postulated  that  labyrin¬ 
thine  nystagmus  was  facilitated  by  the  optic  im¬ 
pulse.  From  a  consideration  of  the  intensity  of  the 
optic  and'  labyrinthine  Impulses  during  rotational 
nystagmus  with  open  eyes  In  a  lighted  room,  It  was 
confirmed  that  the  optic  Impulse  was  more  power¬ 
ful  than  the  vestibular  since  the  rotational  Impulse 
with  Concentrated  gaze  could  hardly  produce  nys¬ 
tagmus.  Also  In  the  case  of  the  rotating  chair  at 
Vaftpuf  speeds,  'the  optokinetic  nystagmus  wa<s< 
visible  regardiesi-  Of  the  speed  of  rotation. 


5615 

Brandt,  j|Ui.| 

[VERTIGO  IN  AVIATORS]  Le  vertlge  des  avtateurs. 

-  Medectne  ae'ronautlque  (Paris),  IT  (I)i:  97-99. 

1956.  to  French.  DLC  (TL555.M394,  v.  1# 

The  hazards  of  spatial  disorientation  produced 
by  flight  maneuvers  are  discussed,  and  the  follow¬ 
ing  measures  for  the  training  of  pilots  are  recom¬ 
mended:  (1)  Indoctrination  in  the  physiology  of 
spatial  orientation,  (2)  Instruction  In  the  classical 
Illusions  produced  by  various  accelerations  and  the 
effects  of  deficient  organs  of  equilibrium,  (3)  prac¬ 
tical  demonstration  of  the  phenomena  of  equilibrium 
In  a  Link  trainer,  a  Barany  chair,  and  on  a  human 
centrifuge,  and!  (4)  instruction  in  the  physiological 
causes  of  accidents  due  to  errors  of  the  senses. 


The  problem  of  the  present  report  was  to  de¬ 
termine  how  stimulus  luminance  affects  the  upper 
speed  threshold.  The  observer  viewed  the  center 
of  a  circular  black  area  surrounded  by  a  dimly 
Illuminated  area.  The  moving  spot  of  white  light 
traversed  the  path  of  a  horizontal  line  centered  In 
the  circle.  At  high  speeds,  the  observer  reported 
a  stationary  line  and  could  not  Indicate  the  direc¬ 
tion  of  movement.  At  slow  speeds,  'he  indiCatedl 
the  direction  (right  or  left).  Two  subjects  made 
50  responses,  one  26  responses,  to  each  of  sever¬ 
al  combinations  of  luminance  and  speed  of  the 
moving  spot.  The  speed  and  luminance  were  sys¬ 
tematically  varied  tfii  a  counterbalanced  order.  The 
results  may  be  summarized  as  follows:  (1)  For  a 
given  excursion,  the  threshold  luminance  of  visi¬ 
bility  Increases  directly  with  speed  when  the  ex¬ 
posure  time  Is  less  than  a  critical  duration  deter¬ 
mined  by  the  sensory  excitation  time  of  the  retina. 
'(2i)  The  threshold  luminance  for  discrimination  of 
motion  also  Increases  directly  with  speed  but  ap¬ 
proaches  a  limiting  asymptotic  velo-ity  at  high 
speeds.  (3)  The  upper  speed  threshold  Increases 
directly  with  luminance  at  moderate  luminances. 
And'  i(4)  at  Intense  luminances,  the  'Upper  speed 
threshold  Is  approximately  constant.  The  results 
af  e  Interpreted  In  terms  of  ipreyipui'  r-elearcihi  and' 
certain  similarities  and  dlsslmllartles  In  the  func¬ 
tioning  of  the  eye  to  that  of  a  camera.  (Author's 
abstract')' 


5617 

Christman',  R.  Ji. 

THE  PERCEPTION  OF  DIRECTION  AS  A  FUNC¬ 
TION  OF  BINAURAL  TEMPORAL  AN'D  AMPLI¬ 
TUDE  DISPARITY.  Ini:  Symposium  on  Air 
Force  human  engineering,  personnel,  and  training 
research,  p.  82-89.  Mf  Research  and'  'Develop¬ 
ment  Command,  Baltimore,  Md.  AR'DC  TeehAtea'l1 
Report  ho.  56-8,  1956. 

DLC  (UG633.A377163,  no.  56-8,  1956) 

Combinations  of  binaural  time  delay  and  ampli¬ 
tude  disparity  which  will  provide  a  perception  of 
the  apparent  direction  of  the  source  of  ah'  acoustic 
signal  have  been  determined  by  experimental 
means,  Within  the  limitations  prescribed  by  the 
conditions  of  the  experiment  and  the  stimulus 
materials  used,  these  various  combinations  will 
Insure  a  perception  of  direction  of  a  signal  source 
to  any  reasonable  degree  of  certainty.  Any  equip¬ 
ments  which  are  designed  to  make  use  of  this 
auditory  ability  should  take  Into  consideration  the 
minimal  amplitude  disparities  and  the  useful  limits 
of  temporal  delay  which  can  be  utilized',  either 
singly  or  In  combination.  Use  of  signals  other 
than  short- duration,  high- peak  amplitude  pulses, 
and  conditions  other  than  high  sound/ notse  ratios 
and'  low  ambient-noise  level's;,  may  result  itfv 
effects  not  ini  accordance  with'  the  data  of  fhr.s 
report. 


5616 

Brown,  Robert  H. 

THE  UPPER  SPEED  THRESHOLD  'FOR  THE  DIS- 
CRI'MINATION  OE  VISUAL  'MOVEMENT  AS  A 
iF'U'N.CTlOiN'  O'F  STIMULUS  LUMfNANCE.  Navai 
Research  lab.,  Washington,  iD,  C.  NRL  Report  no. 
1862,  Nov.  26.  1956.  11.14  p.  AD  116  062 

i  n  124  542 
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Clark,  B. , 

and  A.  Graybiel 

VERTIGO  AS  A  CAUSE  OF  PILOT  ERROR  IN 


JET  AIRCRAFT.  —  Son  Jose  State  Coll', , 
Oalltf.. ;  and'  Naval  School  of  Aviation  Medicine , 
Fla.  Research  Project  NM"00l'  l'li0'  1»0O|,  Report 
no,  44,  Aug,  l'Si,  1®56;.  Mi.;20'  ip.  DLC  '(Sci)' 


UNCLASSIFIED 
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4,  N  :URO  AND  SENSORY  PHYSIOLOGY  5619-5624 


One  hundred  and  thirty -seven  jet  pilots  were 
Studied  to  obtain  information  regarding  their  ver¬ 
tigo  experiences  in  jet  aircraft.  Individual  inter¬ 
views  and  a  check  list  of  vertigo  experiences  were 
used.  K  Wa#  found  that  96  per  cent  Of  the  pilots 
had  experienced  vertigo  while  flying  jet  aircraft 
and  that  the  nature  of  vertigo  was  essentially  the 
same  as  that  found  during  flight  in  propeller 
driven  aircraft.  The  most  frequent  illusory  ex¬ 
perience  was  found  to  involve  confusions  with 
regard  to  the  attitude  and  motion  of  the  aircraft. 
The  jet  pilots  believe  that  certain  unique  aspects 
of  Jet  flight  may  contribute  to  difficulties  in 
spatial  orientation.  (Authors'  abstract) 


5619 

Clark,  W.  C. , 

A.  H.  Smith,  andlA.  Rabe 
THE  INTERACTION  OF  SURFACE  TEXTURE, 
OUTLINE  GRADIENT,  AND  GROUND  IN  THE 
PERCEPTION  OF  SLANT.  —  Canad.  Jour. 
Psychol. ,  10  (1):  1-8.  March  1956. 

DLC  (B'Fl.CS,  v.  10) 

Twelve  observers  viewed  monocularly  six  stim¬ 
uli  of  varied  complexity  in  terms  of  surface  tex¬ 
ture  gradient,  outline  gradient,  and  ground.  Judg¬ 
ments  of  slant,  objective  shape,  and*  perspective 
shape  were  made.  Slant  was  found  to  be  a  function 
of  the  first  two  gradients,  but  the  effects  of 
ground  were  unclear  owing  to  unidentified-  interac¬ 
tion  with'  figure.  Oitline  was  a  more  effective  cue 
than'  surface  texture,  but  the  two  did  not  jointly 
produce  better  perception  than  either  alone.  The 
data  on  the  relation  between  slant  and  shape 
failed  to  accord  with  the  invariance  Hypothesis- 
and  with  traditional  views  of  the  nature  of  con¬ 
stancy.  (Authors'  summary.) 


5620 

iTairk  W  ip 

A.  H.  Smith,  and  A.  Rabe 
RETINAL  GRADIENTS  OF  OUTLINE  DISTORTION 
AND  BINOCULAR  DISPARITY  AS  STIMULI  FOR 
SLANT.  —  Canad.  Jour.  Psychol.,,  10  (2)s  77-81'. 
June  1956.  DLC  (B'Fl.  C3,  v.  10) 

Sixteen  observers  viewed  monocularly  and 
blnocularly  a  film  -field  and  a  surface -field  (both 
without  outline),  a  film -form,  and  a  surface-form, 
all  circular  stimuli  inclined  40  degrees  from  the 
frontal  -parallel  plane,  under  conditions  which 
generally  offered  only  retinal  cues.  Perception  of 
slant  was  a  function  of  gradients  of  surface  tex¬ 
ture  and'  of  outline  distortion,  as  required'  by  'the 
theory  of  psychophysical  correspondence.  These 
gradients  did  not  Interact  to  make  perception  more 
accurate,  but  retinal  disparity  interacted'  with  'both' 
of  them.  Oitline  and  circles  were  better  cues  for 
slant  than  surface  texture  and  rectangles,  respec - 
lively.  The  latter  comparison  was  based  partly  or. 
data'  firomi  a  previous  experiment,  ((Author!''  Sum- 
mary) 


5621 

Crook,  M.  N., 
and  J.  Jaffe 

THE  EFFECT  OF  NOISE  ON  THE  PERCEPTION 
OF  FORMS  IN  ELECTRO- VISUAL  DISPLAY 

74 


SYSTEMS:  DIRECTION  OF  CONTRAST  AS  A  FAC¬ 
TOR  IN  THE  RECOGNITION  OF  FAMILIAR 
FORMS.  -  Tufts  Unlv.  Inst,  for  Applied  Experi¬ 

mental  Psychology,  Medford,  Mass.  (Contract  DA- 
49-007-MD-536).  Interim  Report  no.  6,  Oct.  31, 
1956.  1+10  p.  AD  215  553  UNCLASSIFIED 

The  effect  of  contrast  direction  on  recognlzabll- 
lty  of  forms  degraded  by  visual  noise  was  Investi¬ 
gated,  Using  stlhpuettes  of  light  andl  dark  objects 
printed  both  as  black  forms  on  a  white  ground  and 
ai  white  forms  on  a  dark  ground.  Results'  showed 
no  evidence  that  a  natural  contrast  direction  hi'  the 
test  copy  (e.g.,  white  on  black  for  a  light  form) 
favored  recognition.  A  definite  tendency  was  found 
for  recognition  to  be  favored  by  test  copy  In  black 
on  white,  regardless  of  type  of  form.  (Authors’ 
abstract) 


5622 

Deese,  J. 

COMPLEXITY  OF  CONTOUR  ®i  THE  RECOGNI¬ 
TION  OF  VisUAL  FORM,  Johns  Hojiklns  fiUV,  „ 
Baltimore,  Md.  (Contract  A'F  33(-038)-22642);  Issued 
(by  Wright  Air  Development  Center.  Aero  Ijedi'ca'i1 
Lab. ,  Wright  Patterson  Air  Force  Base,  Ohio. 
WADC  Techntcal  Report  no,  56-60,  Feb,  1956. 
tv+22  ,p,  AD  94  61>0'  UNCLASSfl'I® 

The  tnfluehee  of  complexity  of  contour  upon  the 
accuracy  of  recognition  of  visually  presented  forms 
was  Investigated  in  two  experiments.  No  simple 
relation  Was  observed  between  contour  complexity 
and  accuracy  of  identification.  For  regular  forms, 
complex  contours  were  more  accurately  Identified 
than  simple  contours;  for  Irregular  forms,  there 
was  no  difference.  This  suggests  that  complexity 
of  contour  jar  S£  may  ibe  important  under  only 
certain  limited  conditions.  Some  of  the  factors  and 
the  conditions  under  which  they  affect  form  recog¬ 
nition  andi  Identification  ape  discussed. 


5623 

Gogel,  W.  €„, 

B.  O.  Hartman,  and  G.  S.  Harker 
THE  RETTNAL  SIZE  OF  A  FAMILIAR  OBJECT  AS 
A  DETERMINER  OF  APPARENT  DISTANCE.  — 
Army  Medical  Research  'Lab-.,,  Fort  Knox,  Ky,  Re¬ 
port  no,  235,  May  9),  1 956.  ffl+215  ip,  ("Project  ino. 
8-95-20-001).  AD  94  659  UNCLASSIFIED 

Several  retinal  sizes  of  a  familiar  object  were 
presented  one-at-a-timc  In'  an  otherwise  dark  field 
of  view.  The  subjects  threw  darts  to  the  apparent 
distance  of  the  familiar  object  The  analysis  of  the 
results  from  the  first  presentations  of  the  stimuli 
offers  no  evidence  that  the  retinal  size  of  the  fa  - 
mil  la' r  object  determined  the  absolute  distance  ait 
which  the  object  was  seen.  Changes  tn  the  results 
between  successively  presented  stimuli  are  inter¬ 
preted  as  indicating  a  relation  between  relative 
retinal  size  and  the  perception  of  relative  distance. 
(Authors'  abstract) 


5624 

Gogel,  W.  C. 

THE  TENDENCY  TO  SEE  OBJECTS  AS  EQUIDIST¬ 
ANT  AND  ITS  INVERSE  RELATION  TO  LATERAL 
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SEPARATION.  -  Psychol.  Monographs,  70(4): 

1-17..  1'056  DLC  (BFl.  P8,  v.  70) 

Same  as  the  report,.  Item  no.  2813,  vol.  m. 


5625 

Goldstein,  A.  G. , 

and  L.  K.  Williams 

JUDGMENTS  OF  VISUAL.  VELOCITY  AS  A 
FUNCTION  OF  LENGTH  OF  OBSERVATION 
'fiMg.  Army  'Medical'  Research  Labi,  Fort 
Knox,  Ky.  Report  no.  239,  May  24,  1956 . 

11+15  p.  (Project  no.  6-95-20-001).  AD  109  ^9 

UNCLASSIFIED 

An  arm- movement  response  was  utilized  by 
subjects  to  Indicate  the  perceived  velocity  of  a 
moving  parallel-band  pattern  after  varying  dura¬ 
tions  of  stimulus  exposure.  Increases  from  8  to 
30  seconds  In  the  duration  of  exposure  to  the 
constant  -  velocity  (2 .4- 14,3  cm,/  sec.)'  stimulus 
resulted  In  deCfeaiei  In  apparent  velocity;  In¬ 
creases  from  2  to  8  seconds  Of  30'  to  6:0'  seconds 
hadi  little  effect.  A  relationship  Is  suggested  be¬ 
tween  the  effect  Of  moving  stimulus  duration  on 
perceived  velocity  and  the  phenomenon  Of  the 
apparent  movement  of  stationary  objects!  In  a 
direction  opposite  that  of  a  pr-lor  moving 
stimulus. 


^ottsdanker,  R.  M. 

THE  ABILITY  OF  HUMAN  OPERATORS  TO  DE¬ 
TECT  ACCELERATION  OF  TARGET  MOTION.  - 

Psychol.  Bull. ,  53  (6):  477+487.  Nov.  1956. 

DLC  (BF1.P75,  v.  53) 

The  experimental  literature  on  responses  to  ac¬ 
celeration  of  target  motion  was  reviewed.  One  sig¬ 
nificant  observation  was  that  smoothly  accelerated 
motion  Is  generally  responded  to  as  If  the  velocity 
were  constant.  Suggestions  were  made  of  a  haste 
approach  toward  obtaining  thresholds  of  accelera¬ 
tion.  Examples  of  studies  on  constant  velocity  mo¬ 
tion  were  Included  In  order  to  develop  a  systematic 
graphic  method  ol  describing  experiments  on  mo¬ 
tion.  The  phenomenon  of  velocity  constancy  of  a 
single  moving  target  was  Identified  and  generalized'. 
(Author's  summary) 


5627 

Grays  F. 

RE1.ATTONSHIPS  BETWEEN  OCULOGYRAL  I1.I.U  - 
SKINS  AND  NYSTAGMUS. - Naval  Air  Develop¬ 

ment  Center.  Aviation  Medical  Acceleration  Lab., 
Johns  vllle,  iPa*  Report  no;  NADC  - MA  -  5609.  Aug. 

24,  1956.  lv+14  p.  AD  107  773  ,  UNCLASSI<F'IE'D 

Four  human  subjects  were  exposed  to  various 
angular  accelerations  during  22'8  runs  on  a  human 
centrifuge.  It  was  observed  that  nystagmus  (oscilla¬ 
tory  eye  movements  of  a  sawtooth  waveform.)  occur¬ 
red  at  times  when  no  oculogyral  Illusions  (visual 
Illusions  of  rotation)  were  reported,  and  oculogyral 
Illusions  occurred  it  times  when  no  nystagmus 
could  be  distinguished.  It  Is  concluded  that  not  all 
nystagmus  caus<  J  oculogyral  Illusions. 


5628 

Gruber,  H.  E. 

THE  SIZE-DISTANCE  PARADOX:  A  REPLY  f© 

GILINSKY.  -  Amer.  Jour.  Psychol.,  69  (3): 

469-476.  Sept.  1956.  DLC  (BF1.A5,  v.  69) 

The  author  cites  experimental  evidence  which 
contradicts  a  mathematical  theory  of  space  per¬ 
ception  by  showing  that  perceived  distance  does 
not  approach  a  limit  as  physical  distance  in¬ 
creases,  nor  Is  physical  distance  always  under¬ 
estimated.  Errors  ini  size-judgment  are  not 
positively  correlated  with  errors  in  distance - 
Judgment.  (Author's  summary,  modified) 


5629 

Klopp,  H.  W. 

|f H'E  DEVELOPMENT  AND  DISINTEGRATION  OF 
THE  VERTICAL  IMAGE:  COMPARATIVE  STUDIES 
ON  OPTICAL  LOCALIZATION  OF  UP  AND  DOWN 
AND  ITS  RELATION  TO  THE  SENSE  OF  GRAVITY] 
t,*ber  die  Entwlcklung  until  den  Abbau  dies  aufrechten 
B tides:  elne  verglelehende  Untersuchung  zur  Frage 
def  op  tl  sc  hen  LOkailsatlon  von  obe.i  und  unten  und 
lhre  Bezlehung  zum  Schwereslnn.  Fortschrltte 
der  Neufologie  Psychlatrle  und  lhrer  Grenzgeblete 
(Stuttgart),  24  (1):  27-41.  Jan.  1956.  In  German. 

DNLM 

Comparative  studies  of  the  Inversion  of  the 
veftlcal1  Image  In  young  patient#  operated  on  for 
SdfvgeRfti*  btlndnelsv  and'  eSpefl'mental1  thverllph  of 
the  Image  by  prisms  are  cited  to  show  the  close 
reciprocal  relationship  'between  the  gravitational 
sense  and  visual  perception.  The  accompanying 
sensory  disturbances  of  postural  orientation  during 
the  Inversion'  experiment  with  prisms  are  In 
additional  proof  that  the  changed  stimulus  patterns 
Impinging  on  tne  retina  affect  the  sense  of  gravity. 


5630 

Krauskopf,  J. 

THE  EFFECTS  OF  RETINAL  IMAGE  MOTION  ON 
OONTRA8T  THRESHOLDS.  — -  Army  Medical  Re¬ 
search  Lab.,  Fort  Knox,  Ky.  Report  no.  221,  Jan. 
27,  1956.  11+33  p.  (AMRL  Project  no.  6-95-20-001). 
AD  83  003  UNCLASSIFIED 

Contrast  thresholds  for  continuous  seeing  were 
determined  under  varying  conditions  of  retinal 
Image  motion.  The  "stopped  Image"  technique  was 
used  to  eliminate  normal  retinal  image  motion. 
Controlled  motion  at  various  frequencies  and  am¬ 
plitudes  was  Introduced  by  means  of  a  rotatable 
mirror  in  the  optical  system.  Low  frequency  vi¬ 
brations  (1,  2  and  5  c.p.s.)  of  the  retinal  image 
were  found  to  be  beneficial  to  maintained'  vision 
while  high  frequency  vibrations  (10,  20  and  50 
c.p.s.)  were  found  to  be  detrimental  to  maintained 
vision  when  compared  to  vision  In  the  absence  ol 
normal'  retinal'  image  motion.  (Author's  abstract) 


5631 

Krleger,  H.  P.  , 

and  M.  B.  Bender 

OPTOKINETIC  AFTERNYSTAGMUS  IN  THE 
MONKEY.  —  Electroencephalography  and  Clinical 
Neurophysiol.  '(Montreal')1,  8  :('l'i)i  97 - 1106 .  F eb. 

1956.  DNLM 


4.  NEURO  AND  SENSORY  PHYSIOLOGY  5632-5636 


Optokinetic  nystagmus  and'  Its  afternystagmus 
was  studied  by  recording  the  corneoretlnal  po¬ 
tential  with  the  electroencephalograph  in  monkeys 
examined  In  darkness.  The  direction  of  the  eye 
movements  was  determined  by  the  antecedent 
optokinetic  stimulus.  The  frequency  and  duration 
were  only  partially  determined  by  this  stimulus. 
Optokinetic  aftemystagmug  was  diminished  and  In 
time  obliterated  by  light,  but  it  was  brought  out 
again  by  returning  the  animal  to  darkness  thereby 
demonstrating  that  tight  merely  makes  the  phe¬ 
nomenon  latent  and  does  not  abolish  It.  This 
after -response  Is  suppressed  by  eyelid  closure  and 
sleep  and  can  be  reestablished  by  waking  the 
animal.  These  observations  may  be  analyzed  In 
terms  of  figure- ground  relationships  of  the  stim¬ 
ulus,  the  effect  Of  sleep  on  eye  movements, 
proprioceptive  mechanisms,  and  lnternunclal 
neuronal  pools  of  reciprocating  forces.  A  defini¬ 
tive  mechanism  has  yet  to  be  worked  out. 

(Authors'  summary,  modified:) 


5632 

Kullman,  J. 

[VE8TIBULAR  NYSTAGMUS  AND  COUNTER¬ 
ROLLING  OF  EYES  REGISTERED  SIMULTANE¬ 
OUSLY]  Nystagmus  vestibulaire  et  contre- rotation 

des  yeux  enrlglstrds  mlmuitanement.  -  Practlca 

oto- rhino- laryngologlca  ('Basel),  18  (5):  287-293. 
Sept.  1956.  In  French,  with  English  summary  (p. 
293).  DN'LM 

After  comparing  the  advantages  and  disadvan¬ 
tages  of  electro-nystagmograph;  and  those  of  opti¬ 
cal  nystagmography,  the  author  points  to  the  value 
of  the  optical  method  of  Struycken-  Kullman  for  the 
simultaneous  registration  of  nystagmus  and  of 
counter-rolling  of  the  eyes,  (Author's  summary)' 


5633 

Lelbowltz,  H., 

and  L.  E.  Bourne 

TIME  AND  INTENSITY  AS  DETERMINERS  OF 

PERCEIVED  SHAPE.  -  jour.  EXper.  Psychol., 

51  (4)s  277-281.  April  1936,  QLC  (B'Fl.J6,  v.  '5’V 

The  function  relating  matched  shape  to  exposure 
duration  and  to  luminance  was  determined  by 
matching  ellipses  with  an  obliquely  viewed  disc. 

For  near-threshold  stimulus  conditions,  the  axis 
ratios  of  matched  ellipses  agree  with  the  retinal 
linage  theory;  with  increase  In  either  duration  of 
luminance  the  matched  axis  ratios  become  larger. 
The  diminution  of  the  tendency  toward  perceptual 
constancy  resulting  from  reduction  of  luminance 
is  attributed  to  the  Impairment  of  visual  acuity 
and  intensity  discrimination  for  the  "additional" 
stimuli  In  the  visual  field.  Some  of  the  variation 
due  to  reduction  of  exposure  below  critical  dura¬ 
tion  can  be  attributed  to  the  reciprocal  relation 
between  time  and  Intensity.  Eye- movement  records, 
taken  while  subjects  were  making  shape  judgments, 
confirm  the  finding  that  an  exposure  longer  than 
the  critical  duration  is  required  to  produce  the 
maximum  tendency  toward  shape  constancy.  (From 
the  authors'  summary) 


5634 

Llnschoten.  J. 

[STRUCTURAL  ANALYSIS  OF  BINOCULAR  DEPTH 
PERCEPTION:  AN  EXPERIMENTAL  STUDY] 
Strukturanalyse  der  btnokularen  Tlefenwahrnehmung: 

elne  experlmentelle  Untersuchung.  - (Theets, 

Unlv.  of  Utrecht)  Groningen:  J.  B.  Wotters,  1956. 
xvl+S73+59  p.  In  German,  with  English  summary 
(p.  537-541),  DLC  (QP481.L5,  1958) 

A  structural  analysis  Is  presented  of  binocular 
depth  perception,  based  primarily  on  phenomenal 
data  and  correlated  with  experimental  studies  and 
neurophysiological  findings.  The  theory  postulates 
ah'  attraction  qpeEatihg  in  the  binocular  field  be¬ 
tween  image  points  for  the  left  eye  and  image 
points  for  the  fight  eye.  This  attraction  results 
in  displacement  Of  image  'points  toward  each  other, 
and  constitutes  a  correlate  of  depth.  When  the 
displacement  is  homonymous,  the  localization  Is 
in  front  of  the  plane  of  fixation;  when  it  is  heter¬ 
onymous,  localization  Is  behind  the  plane  of  fixa¬ 
tion;  and  when  'there  Is  no  displacement  ,corre- 
spondence)  the  point  of  localization  is  in  the  plane 
of  fixation.  The  degree  of  depth  Is  determined  by 
the  degree  of  displacement.  Additional  hypotheses 
are:  (!>)>  the  attractive  force  increases  with  de¬ 
crease  in  distance  between  disparate  points;  (2)  a 
reactive  and  restrictive  force  counteracts  the 
attractive  force  in  displacement ,  and  (3)  the  re¬ 
strictive  force  Increases  more  quickly  than  the 
attractive  force.  727  references. 


5635 

Mann,  C.  W., 

and  J.  T.  Ray 

THE  PERCEPTION  OF  THE  VERTICAL.  XJQl.  AN 
INVESTIGATION  OF  QUADRANT  DIFFERENCES. 

- Tulane  Unlv.,  New  Orleans,  La.  (Contract  Nonr- 

475-05,  ONR  Project  NR142-455);  and  Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.  (Project  NM 
001  110  500).  Joint  Project  Report  ho.  39,  May  18:, 
1956.  11+11  ,p,  AD  107  736  UNCLASSIFIED 

Four  subjects  made  judgments  of  the  postural 
vertical  In  a  U'lt  chair  under  the  condition  of  a  con¬ 
stant  amount  of  ime  out  of  the  vertical  with  three 
rates  of  displacement  and  three  degrees  of  tilt. 
There  were  no  statistically  significant  differences 
between  right  and  left  quadrants.  Significant  differ¬ 
ences  were  iound  among  subjects  and1  experimental 
conditions  producing  adaptation. 


5636 

Mann,  C.  W.  , 
and  J.  T,  Ray 

THE  PERCEPTION  OF  THE  VERTICAL.  XTV: 

THE  EFFECT  OF  RATE  OF  MOVEMENT  ON  THE 

JUDGMENT  OF  THE  VERTICAL. - Tulane 

Urtlv.  ,  New  Orleans,  La.  (Contract  N:onr-475-05i)i= 
Issued  by  Naval  School  of  Aviation  Medicine,  Pen¬ 
sacola.  Fla.  ('Project  no.  NiM'  00>i  ll'O1  500)  Joint 
Project  Report  no.  40:,  May  22,  1956.  a+1'1  ,p, 

AD  105  716  UNCLASSIFIED 

An  experiment  was  designed  to  test  the  effect  of 
different  rates  of  tl'lting  movement  upon  the  Judg¬ 
ment  of  the  postural  vertical  In  the  absence  of  vis¬ 
ual  cues.  Subjects  were  tilted  at  combinations  of 
speeds,  delay  at  the  tilted  position,  and  in  right 


5637-5643 
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and1  left-  quadrants;  Analysis  of  variance  of  the  con¬ 
stant  errors  Indicates  that  the  errors  of  judgment 
are  significantly  greater  when  the  Subjects  are  re¬ 
turned1  to  the  vertical'  at  siowef  rates  of  movement; 
It  Is  suggested'  that  the  problem  of  differential  ad¬ 
aption  to  inclination  as  ah'  Influence  Upon  vertical 
judgment  should  be  examined  In  the  airplane  under 
conditions  of  relatively  rapid  and  relatively  slow 
return  from  a  bank  to  a  straight  andi  level  atti¬ 
tude.  (Authors'  abstract) 


5637 

Mann,  €.  W. 

[VISUAL,  PROPRIOCEPTIVE,  AND  OTHER  SEN¬ 
SORY  MECHANISMS  INFLUENCING  DISORIENTA¬ 
TION  OF  PILOTS]  FINAL  TECHNICAL  REPORT. 
—  Tulane  Unl-v.,  New  Orleans,  La.  (Contract 
Nonr-475-05);  and  Naval  School  of  Aviation  Medi¬ 
cine,  Pensacola,  Fla.  Project  no.  NM  001  1' il'O1  5,00'., 
Joint  Project  Report  no.  4‘3l.  June  3,0,,  1956.  tit 7  p, 
AD  119  601  UNCLASSIFIED 


A  brief  outline  Is  presented  of  the  development 
of  the  joint  project  between  Tulane  University  and' 
the  U.  S.  Naval  School  of  Aviation  Medicine  con¬ 
cerned  primarily  with  the  visual,  proprioceptive, 
and  other  sensory  mechanisms  Influencing  disor¬ 
ientation  of  pilots.  A  listing  of  the  technical  re¬ 
ports  are  Included'.  Areas  of  further  research  are 
suggested1. 


5638 

Mdhle,  U. 

m  HEARING  IN  LIGHT  AND  DARK]  Oiler  das 
jiSreh'  ini  Hellen  und  Dunkeln.  -=(Di  ssertation, 
Medial  nine  he  Fakul  tit,  Johannes  -Gutenberg  Unlver- 
•Itat,  Mainz).  1956.  ("Mlmeographedi)'  'In  German. 

'57  p.  DNLM  (W4M22,  1956) 

Audlometrlc  examination  of  hearing  thresholds 
of  30  sublets  In  illuminated1  and'  dark  surround¬ 
ings  was  negative  with  respect  to  any  significant 
Improvement  of  hearing  In  the  dark.  Any  Improve¬ 
ments  hotedi  may  be  ascribe#  to  Incf ease#  attention 
devoted1  to  sound'  Stimuli  in.  absence  Of  visual  stl'm,- 
uii. 


5639 

Morin,  R.  E. , 

D.  A.  Grant,  and  C.  O.  Nystrom 
TEMPORAL  PREDICTIONS  OF  MOTION  INFERRED 
FROM  INTERMITTENTLY  VIEWED  LIGHT 
STIMUIJ.  ~ '  Jour.  Gen.  Psychol.,  55  ( l ):  59-71. 
July  1956.  DLC  (BF1.J64,  v.  5'5j 

Same  as  the  report,  Item  no>.  3224,  voll.  fit. 


5640 

Mount,  G.  E., 

H.  W.  Case,  J.  W.  Sanderron,  and  R.  Brenner 
DISTANCE  JUDGMENT  OF  COLORED  OBJECTS. 

-  Jour.  Gen.  Psychol',,,  55  (2)=  207-2)14.  Oct.  1956. 

DLC  (BF1.J64,  V.  55.) 

Eight  comparison  stimuli  consisting  of  four  hues 
and  their  matching  grays  were  judged  for  relative 
distance  with  each,  of  two  gray  standards  using  a 
modified  method  of  constant  stimuli.  The  results 

34 


clearly  demonstrate  a  dependence  of  judgments  of 
distance  on  the  difference  In  brightness  of  the  two 
standards,  on  the  relative  brightness  differences  of 
the  comparison  stimuli  and  on  the  differences  be¬ 
tween  the  hue  and  gray  comparisons.  The  form  of 
the  dependencies  In  each  comparison  was  such  that 
stimuli  which  contrasted  most  with  the  background 
were  seen  In  front  of  the  stimuli  which  contrasted 
with  the  background  relatively  less.  The  magnitude 
of  contrast  effects  would  appear  to  be  greatest  in 
situations  for  which  the  primary  determiners  of 
distance  are  equivocal  or  absent.  (Authors'  sum¬ 
mary,  modified) 


564.1 

Nelson,  T.  M., 

andi  S.  H',  Bartley 

THE  PERCEPTION  OF  FORM  IN  AN  UNSTRUC¬ 
TURED  FIELD,  =s-s  Jour.  Gen;  Psychol.,,  54  ( I);: 
57=63!,  Jan;  '1056,  ©LG  ('BFLJ64,  v.  54) 

A  series  of  figures  (targets)  was  presented  in 
various  tilts  with  reference  to  the  observer.  The 
visual  field  was  totally  dark,  and  thus  unstructured 
and  lacking  "cues".  Observers'  drawings  repre¬ 
senting  the  shapes  seen  tended  to  be  literal  rep¬ 
resentations  of  the  targets,  thus  representing  the 
targets  lying  in  the  frontal  plane.  No  real  object 
could  be  isolated  as  a  reference  toward  which  to 
consider  regression  as  In  the  investigations  of 
earlier  workers.  Telling  the  observers  that  they 
were  looking  at  circles'  at  various  'degrees'  of  tilt 
Influenced  behavior  very  little.  (Authors'  summary 
and  conclusions) 


5642 

Nelson,  W,  H., 

V.  W,  Lyon,  an#  A.  C,  Poe 
A  STUDY  OF  TEST  SCORES  OF  PRINCETON  NA¬ 
VAL  RESERVE  OFFICER  TRAINING  CORPS  STU¬ 
DENTS  ON  FOUR  NEW  FORMS  OF  THE  SPATIAL 
APPERCEPTIO'N  TEST,  — •j*,®,  Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.  Research  Proji- 
#64  no,  NM1  001'  '108'  'l'OOi,,  Report  No.  l'4i„  May  1 , 
1956.  8  ip,  AD  105  693  UNCLASSIFIED 

Ah'  Investigation  was  made  of  four  new  forms  of 
the  Spatial  Apperception  Test,  using  as  subjects' 
four  classes  of  Naval1  Reserve  Officer  Training 
Corps  students  at  Princeton  University.  Results  In- 
dilated  that  ("I')'  the  means  Of  Forms  3  and'  4  afe 
equivalent,  as  are  the  means  of  Forms  5  and  6; 

(2).  Forms  3,  4,  5,  and  6  are  more  difficult  than 
Forms  $  and'  2  currently  l'n  operational  use ;  ( 3) 
directions  for  Forms  3,  4,  5,,  and'  6  as  compared 
to  those  of  Forms  1  and  2  are  too  complicated 
and  confusing  for  the  average  examinee;  and  (4)  a 
definite  practice  effect  was  observed  between  the 
first  and  second  administrations  of  the  Spatial  Ap¬ 
perception  Test.  The  practice  effect  substantiates 
the  ipolicv  of  requiring  |,  lapse  of  time  'before  per¬ 
mitting  re  testing. 


5643 

Sabeh,  R. 

SHAPE  DISCRIMINATION  AS  A  FUNCTION  OF 
AREA  AN©  LUMDlANC'E,  --  --  'In'.  Symposium  on 
Air  Force  human  engineering,  personnel,  and 
training  research,  p.  236- 243.  Air  Research  andi 
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Development  Command,  Baltimore,  lid1.  ARDC 
Technical  Report  56-8,  1956. 

©LG  (UG633.A377163,  no.  56-8,  1956) 

All  three  major  variables,  shape,  luminance, 
and  area,  Influence  both  discrimination  accuracy 
and  discrimination  threshold  to  a  statistically  sig¬ 
nificant  extent.  A  significant  Interaction  was  ob¬ 
tained  between  luminance  and  area  indicating  that 
the  manner  In  which  accuracy  of  discrimination 
and  the  discrimination  threshold  depend  upon  area, 
is  affected  by  the  particular  luminance  level  used. 
With  the  more  familiar  goemetrlcal  shapes,  dis¬ 
crimination  was  definitely  more  accurate  than  with 
the  irregular  shapes.  Luminance  was  not  a  signif¬ 
icant  variable  in  determining  discrimination  ac¬ 
curacy  for  the  geometrical  shapes,  presumably 
due  to  the  long  experience  of  the  observer  with 
such  shapes.  (Author's  summary  and  conclusions) 


5644 

Sachsenweger,  R. 

[THE  EFFECT  OF  H'ETEROPHORIAS  ONi  SPACE 
PERCEPTION]  Der  Elnfluss  von  Heterophorien  auf 
das  riumllehe  Sehefti  Deutsche  Gesundhelts- 
wesen,  ©as  i((@ef  lini)i,  I'l  '((26;):-:  883-889).  June  28,  1’956. 
In  German,  DNLM 

Different  viewpoints  on  the  effect  of  various  de¬ 
grees  of  heterophofla  on  depth  perception  are  dis¬ 
cussed,  Under  optimal  testing  conditions  the  author 
did  not  find  any  adverse  effects  of  heterophorlas 
on  depth  perception.  However,  under  conditions  of 
dim  illumination  In  orthophorlc  subjects  experimen¬ 
tally  created  heterophorlas  by  prism  spectacles  led 
to  a  premature  disappearance  of  depth  perception. 
Fatigue  in  presence  of  heterophorla  seriously  im¬ 
pairs  the  ability  for  fusion  of  binocular  Images  and 
thereby  suppresses  spatial  vision.  Monocular  my¬ 
opia  In'  presence  of  heterophorla  also  interferes 
with  fusion  and  affects'  depth  perception. 


5645 

Schubert,  G. 

['MODULATION  OF  PERCEPTION  AN©  ITS  NEURO¬ 
PHYSIOLOGICAL  BASES]  Wahrnehmungsmodulat ion 
und  ihfe  neuroptiysiologischen  Grundlagen1,  —  Zeit- 
schrift  fuf  Biologie  (Munchen.),  108  (5>):  370-377.  1956. 
In  Germant,  with  English  summary  (p.  377).  DNiLM 

Changes  of  spatial  perception  induced  in  human 
subjects  by  wearing  distorting  prisms  were  investi¬ 
gated  as  a  function  Of  (at)1  prism  strength,  and  (b) 
wearing  time.  A  positive  interaction  was  obtained 
between  the  factors  of  time  and  intensity.  The  neuro¬ 
physiological  basis  of  these  modulations  is  visualized 
as  the  establishment  of  new  excitation  equilibria’  in 
ifuneitionajl  circuitl' between'  the  ipurely  opWcatl  and  the 
highest  cortical'  asigciatipn'  areas  for  any  fend  of 
spatial  iperception,  ((Author's,  summatry,  modified')' 


5646 

Shipley,  T. 

THE  CONVERGENCE  FUNCTION  IN  BINOCULAR 

VISUAL  SPACE  [Abstract], - Amer.  Psychologist, 

17  (8):  422.  Aug.  1956.  DLC  (BF1.A55,  v.  11) 

Evidence  concerning  the  relationship  between 
depth  perception  and  convergence  is  discussed.  Ex¬ 


perimental  data  are  presented  in  terms  of  the  ge¬ 
ometry  of  binocular  visual  space.  Using  the  alley 
experiment  as  a  base,  it  Is  possible  to  fit  both  the 
classical  data,  and  that  of  the  present  author,  with 
a  great  v.  *-ty  of  curves.  Recent  work  has  in¬ 
dicated  th>  .ie  boundary  conditions  of  the  function 
are  definite'-'  known,  and  that  the  relation  must  be 
monotonic  in  the  middle  range.  Specifically,  empir¬ 
ical  evidence  is  needed  on  depth  perception  as  a 
function  of  the  approach  of  the  angle  of  conver¬ 
gence  ito  Its  zero'  bound,  i.e.,  for  very  distant  ob¬ 
jects.  (Quoted  in  full) 


5647 

Smith,  A.  H. 

GRADIENTS  OF  OUTLINE  CONVERGENCE  AND 
DISTORTION  AS  STIMULI  FOR  SLANT.  —  Canad. 
Jour.  Psychol,,  10  (4):  211-218.  Dec.  1956. 

DLC  (BF1.C3,  v.  10) 

Eight  observers  viewed  monocular ly  four  film- 
forms:  a  white  circle  and  a  white  rectangle  on 
black  grounds;  a  black  circle  and  a  black  rectan¬ 
gle  on  white  grounds.  The  forms  were  shown  In 
the  frontal  plane  and  slanted  10*  ,  20* ,  30*  ,  40*  , 
and  50*  about  a  vertical  axis.  The  curve  of  error 
in  judging  slant  was  a  straight-line  function  of  the 
visual  angle,  rather  than  S -shaped  as  predicted  on 
the  basis  of  superior  foveal  acuity  and  peripheral 
cortical  satiation.  Circles  were  perceived  better 
than  rectangles  at  slants  greater  than  30*  but  the 
differences  In  the  opposite  direction  for  the  smal¬ 
ler  angles,  though  consistent,  were  statistically 
insignificant.  Black  figures  were  perceived  more 
accurately  than  white  ones,  but  these  differences 
were  also  statistically  insignificant.  (Author's  sum? 
mary) 


5648 

Smith,  OUn  W., 

and  J.  J.  Gibson 

APPARATUS  FOR  THE  STUDY  OF  VISUAL  TR4NS- 
LATORY  MOTION.  --  Cornell  Unlv.,  Ithaca,  N.Y. 
(Contract  NONR  401(14)).  Research  Report,  Sept. 
1956.  5+1  p.  AD  115  540  UNCLASSIFIED 

An  apparatus  is  described  for  the  presentation  of 
the  optical  movement  of  translation  by  a  continuous 
belt  (or  belts)  which  may  be  viewed  through  a 
plate  glass  window  completely  covering  the  avail¬ 
able  observation  surface.  The  apparatus  was  de¬ 
signed  to  provide  accuracy,  a  wide  range  in  the 
size  of  the  stimulus  fields  and  in  the  speed  of 
their  movement,  and  convenient  use. 


5649 

Smith,  OUn  W. 

DISTANCE  CONSTANCY.  — -  Cornell  Univ.,  Ithaca, 
N.  Y.  (Contract  NONR  401(1 4))l)i.  Research  Report. 
Sept.  1956.  5  p.  AD  115  540  UNCLASSIFIED 

Twenty -three  subjects  estimated'  whether  a  strip 
of  oilcloth  of  variable  length,  whose  far  edge  was 
125  feet  away,  was  longer  or  shorter  than  a  10- 
foot  standard  strip  of  oilcloth  placed  25  feet  away. 
No  judgments  of  equal1  size  were  allowed.  A  signif¬ 
icant  Increase  of  1.5 1  feet  was  obtained  over  the 
standard  in  the  mean  of  the  mean  matches  for  all 
subjects.  It  is  concluded  that  distance  constancy 
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matches  of  short  lengths  at  different  distances  can 
be  successfully  made. 


5650 

Smith ,  Oplin]  W. 

JUDGED  DISTANCE  AND  SIZE  CONSTANCY. - 

Cornell  Unlv.,  Ithaca,  N.  V.  (Contract  Non?  401 
i(i*«)))!.  Sept.  1956.  lisi  p.  A#  W5  '631 

UNCLASSIFIED 

Size  matches,  judgment]  of  the  distance  from 
standard  test  objects,  and  judgments  of  the  height 
of  the  comparison  objects  were  compared  for  ob¬ 
jects  depicted  in  photographs.  The  photographs 
were  viewed  monocularly  with  a  restricted  field  of 
view.  Judgments  were  executed  by  two  groups  when 
(»)'  the  portrayed  distance  Was  equal  to  75%  of  the 
actual  distance,  and  (b)  when  the  portrayed  dis¬ 
tance  was  equal  to  250%  of  the  original  distance. 
Two  abstract  (retouched)  photographs  were  judged 
under  the  same  conditions.  Judgments  of  distance 
were  In  correspondence  with  the  difference  between 
viewing  conditions  for  both  complete  and  abstract 
photographs.  Neither  size  matches  nor  judgments 
of  height  of  the  comparison  stakes  to  which  the 
size  matches  were  made  varied  proportionally  with 
the  distance  judgments',  Size  Constancy  matches 
were  demonstrated  to  be  Independent  of  distance 
judgments,  ("F  font  the  aufhgf'isi  summary)) 


5651 

Smith,  OUn  W. 

THE  EFFECTS  OF  WINDOWS  OF  TWO  SIZES  ON 
MATCHES  OF  OBJECTIVE  VELOCITY.  —  Cornell 
Uniy.,,  Ithaca,  N.V-  ftPontraet  N<JNR  4011(1'#)'.  Re¬ 
search  Report,  Sept.  1956.  11+2  p.  AD  115  540 

UNCLASSIFIED 

An  Investigation  was  made  of  the  effect  of  win¬ 
dows  of  two  different  sizes  (one  twice  the  linear 
dimensions  of  the  other)  on  velocity  matches. 
Obsergers  adjusted  the  speed  of  a  belt  viewed 
through  the  window  so  that  the  physical  velocity 
of  Its  surface  was  judged  equal  to  the  speed  of  a 
standard  belt.  The  standard  and  variable  fields 
were  observed  through  the  large  window,  through 
the  small  window,  or  separately  through  either  the 
large  or  small  window.  No  difference  was  observed 
between  mean  matches  when  the  standard  and  vari¬ 
able  belts  were  both  viewed  throught  the  large  win¬ 
dow  of  through  the  small  window.  Mean  matches 
were  significantly  greater  than  the  standard-  veloc¬ 
ity  in  all  conditions,  but  the  accuracy  of  reproduc - 
tion  of  movement  was  greater  (the  standard  devi¬ 
ation  was  smaller)  when  the  variable  belt  was 
viewed  through  the  small  window. 


5652 

Solley,  C.  M. 

REDUCTION  OF  ERROR  WITH  PRACTICE  IN  PER¬ 
CEPTION  OF  THE  POSTURAL  VERTICAL.  — 
Jour.  Exper.  Psychol. ,  52  (5):  329-333.  Nov.  1956. 

DLC  (BF1.J6,  v.  52) 

It  was  hypothesized  that  subjects  Improve  with 
practice  In  their  accuracy  of  perception  of  the  pos¬ 
tural  vertical.  Two  groups  were  used,  subjects  In 
one  group  being  tilted  30°  laterally  to  the  left  and 


subjects  in  a  second  group  being  tilted  30°  later¬ 
ally  to  the  right.  Each  subject  had'  to  return  him¬ 
self  to  the  point  where  he  perceived  himself  as 
aligned  with  true  vertical  on  each  trial.  Thirty 
such  trials  were  given  each  subject.  A  decrease 
In  (a)  average  number  of  degrees  subject  was  off 
true  vertical  and'  (b)  'time  required  to  make  ad'- 
justments  was  found,  though  only  the  former  was 
statistically  significant.  (Author’s  summary) 


5653 

Takagl,  K. 

THE  RELATIONSHIP  BETWEEN  ’ ’SKIN- PRESSURE 
REFLEX"  AND  LABYRINTHINE  FUNCTION.  — 
Acta  medlca  et  blologlca  (Niigata),  4j  (1):  81-91. 

July  1956.  In  English.  DNLM 

B  was  demonstrated  In  rabbits  that  pressure 
stimulation  of  the  skin  evokes  various  tonic  changes 
in  the  entire  body  and  inhibits'  the  rapid  phase  of 
nystagmus.  Stimulation  to  touch  Induce!'  reverse 
effects  such  as  development  of  transient  movement 
or  facilitation  of  the  rapid  phase  of  nystagmus. 
Experiments  show  that  these  effects  are  Induced 
not  only  by  the  sldn  but  by  the  labyrimh,  eyes,  and 
neckmuscies.  Kinetic  and  tonic  functions  were  found 
In  the  labyrinth.  Nystagmus  occurs  due  to  the  con¬ 
flict  or  competition  between  the  slowly  adapting  tonic 
reflex  and  the  rapidly  adapting  kinetic  reflex  op¬ 
posing  each  other.  The  labyrinth  is  stimulated 
not  only  In  passive  rotation,  but  In  active  rotation  of 
the  head.  During  active  rotation,  nystagmus  in  man 
or  rabbit  occurs  slightly  or  not  at  ail.  However, 
when  the  head  Is  passively  rotated,  a  remarkable 
nystagmus  appears.  In  active  rotation,  the  tonic 
reflex  of  the  eye  muscles  is  provoked  by  labyrin¬ 
thine  stimulation,  which  Inhibits  and  controls 
kinetic  rnovemerts  of  the  eyeballs. 


Telibner,.  W,  H,  , 

J.  L.  jKobfiek,  and^'E.  ft.  Duselc 
EFFECTS  OF  TARGET  SEPARATION  AND  DIS¬ 
TANCE  ON  COMMONPLACE  BINOCULAR  DEPTH 
DIS CRIMINA TIO ft.  =«-  Jour.  Optic al'  Soc.  Aimer., 

46  (2):  122-125.  Feb.  1956.  DLC  (QC350.O6,  b,  41®)' 

Experiments  were  performed  to  detef-mlne  the 
effects  of  lateral  target  separation  on  common 
place  blnoCulaf  depth  perception  at  distances  of  iO1 
to  100  feet.  Target  separations  of  1.4  to  114.6 
minutes  were  found  to  have  a  significant  effect  on 
depth  perception  only  at  the  greater  distances.  The 
effect  at  increased  distances  Is  attributed  to  a  loss 
of  visual  acuity  rather  than  of  depth  discrimina¬ 
tion.  Precision  of  settings  and  the  associated  bin¬ 
ocular  Image  disparity  were  observed  to  decrease 
parabolicaMv  with  distance.  More  sophisticated 
subjects  showed  a  less  rapid  decrease  In  pre¬ 
cision  and  a  more  rapid  decrease  In  binocular  Im¬ 
age  disparity  with  Increasing  distance. 


5655 

T'eubef,  H>.  L. , 

and  ft.  S.  Llebert 

EFFECTS  OF  BODY  TILTS  ON  AUDITORY  LO¬ 
CALIZATION  [Abstract ].  -  Amer.  Psychologist, 

11  (8):  430.  Aug.  1956.  DLC  (BF1.A55,  v.  11) 
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When  we  attempt  to  set  a  luminous  line  to  the 
vertical,  in  the  dark,  moderate  body  tilts  (up  to 
30*)  produce  constant  errors,  so  that  the  line  is 
displaced  in  a  direction  opposite  to  the  body  tilt. 
Corresponding  effects  appear  In  the  tactile  modal¬ 
ity.  The  present  study  shows  that  body  tilt  pro¬ 
duces  similarly  consistent  displacements  in  local¬ 
ization  of  sounds.  An  ambient  sound  from  a  single 
overhead  source  Is  displaced  apposite  the  body 
tilt.  Binaural  clicks  (presented  through  earphones) 
appear  in  midline,  when  the  ear  on  the  side  to¬ 
ward1  which  subject  leans  receives  stimulation  earli¬ 
er  than  the  other  ear.  (Quoted  in  full')- 


5656 

Wapner,  S., 

H.  Werner,  and  P.  E.  Comaili 
SPACE  LOCALIZATION  UNDER  CONDITIONS  OF 
DANGER.  —  Jour.  Psychol.,  41  (2):  335-346. 

April  1956.  DLC  (BF1.J67,  v.  41) 

Three  experiments  were  carried  out  to  study  the 
effect  of  danger  on  space  localization.  Dagger  was 
Injected  Into  the  experiments  by  placing  the  sub¬ 
ject  at  the  left  cr  right  edge  of  a  platform  ele¬ 
vated  31  In.  from  the  floor.  Three  results  were 
obtained:  (a)  Under  conditions  of  danger,  asymmet¬ 
rically  Induced  by  the  precipice  to  one  side,  the 
physical  position  of  the  apparent  median  plane, 
relatively,  shifts  to  the  side  apposite  the  location 
of  danger;  (b)  Analogously,  under  these  danger 
conditions,  the  physical  position  of  apparent  verti¬ 
cal  Is  rotated  In  a  direction  apposite  the  location 
of  danger;  (c)  There  is  evidence  that  this  emo¬ 
tional  factor  of  danger  operates  co -actively  with 
non -emotional  (actors  that  are  known  to  affect 
space  localization.  These  effects  were  interpreted 
within  the  framework  of  the  sensory -tonic  field 
theory  of  perception.  (Authors'  summary.) 


5657 

Weale,  R.  A. 

STEREOSCOPIC  ACUITY  AND  CONVERGENCE. 

-  Jour.  Optical  Soc.  Ame'v,  46  (10):  907.  Oct. 

1956;  DLC  (‘QC350. 06,  v.  46) 

A  critical1  analysis  IS  made  of  the  Interpre¬ 
tation  of  results  obtained  In  three  previously 
published  experiments  on  the  rote  of  conver¬ 
gence  in  depth  discrimination.  The  Investiga¬ 
tors  cited  found  that  at  various  perimetric  angles 
stereoscopic  acuity  determined  by  estimation  of 
the  relative  distances  of  two  targets  from  the  ob¬ 
server  was  (A)  lower  when  only  the  Immobile  ref¬ 
erence  target  was  visually  fixated  than  when  (B) 
tiie  reference  and  moveable  test  targets  were  fix¬ 
ated  in  turn.  It  1s  stated  that  the  basic  assump¬ 
tion  of  Ogle's  argument  (namely  that  the  region  of 
worse  resolving  power  governs  depth  discrimina¬ 
tion)  in  the  rejection  of  Wright's  acceptance  of 
convergance  as  a  factor  in  depth  discrimination 
rests  on  experimental  evidence  which  is  apparent¬ 
ly  Irrelevant  because  it  is  restricted  to  fovea! 
vision.  It  is  further  suggested  that  the  doubled 
number  of  mental  judgments  required  In  condition 
OB).,  as  well1  as  the  further  clues  obtained  during 
the  time  of  transit,  may  have  reduced  the  stand¬ 
ard  deviation  observed  by  this  method. 


5658 

Wodak,  E. 

[VESTIBULARLY  DETERMINED  ROTATORY  AND 
MOTOR  ILLUSIONS  OF  VISUAL  AND  OTHER 
SENSORY  IMPRESSIONS]  Vestibular  bedingte 
D rebungs-  und  Bewegungstauschungen  von  opt! her. 
und  anderen  Slnneselndruicken.  —  Practica  oto- 
rhino -laryngologica  (Basel),  18  (2):  93-98.  March 
1956.  In  German,  with  English  summary  (p.  98). 

DNLM 

Complementary  to  experiments  on  opto-gyral 
Illusions,  the  author  discusses  the  rotatory  and 
motor  illusions  arising  from  various  sensory  lm» 
pressions  during  and  after  rotation  and  progres¬ 
sive  movement.  They  have  no  causal  connection 
with  the  vestibular  nystagmus;  (Author's  summary) 


I.  Psychomotor  and  Neuromuscular 
Performance  and  Responses 
(Including  Reaction  Kme))) 
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Adams,  j.  a. 

9QME  IMPLICATIONS  OF  HUiLLVS  THEORY  FOR 
HUMAN  MOTOR  PERFORMANCE.  —  Jour.  Gen. 
Psychol. ,  55  (2):  189-198.  Oct.  1956. 

DLC  (BF1.J64,  V;  55.) 

Deductions  relabng  quantitative  aspects  of  human 
motor  performance  curves  to  experimentally  ma- 
nipulable  variables  were  made  from  five  equations 
of  Hull's  behavior  theory.  Acceptance  or  rejection 
of  the  five  theoretical  expressions  In  their  present 
form  Is  contingent  upon  empirical  verification  of 
these  deductions.  (Author's  summary) 


5660 

Ammons,  R.  B., 

and  L.  WiUig 

ACQUISITION  OF  MOTOR  SKI'LL.  IV.  EFFECTS 
OF  REPEATED  PERIODS  OF  MASSED  PRACTICE. 

-  Jour.  Exper.  Psychol.,  51  (2):  1  18- 1 26.  Feb; 

1956.  DLC  ('BF1.J6,  v.  51) 

Four  groups  of  subjects  (26  In  each)  practiced 
rotary  pursuit  for  110  min.  and  90  min.  In  train¬ 
ing  conditions,  and  20  min.  In  test  conditions.  The 
two  basic  conditions  called  for  continuous  practice 
and  distributed  practice.  The  following  four  com¬ 
binations  of  training  and  test  conditions  were  used 
to  make  possible  the  measurement  of  warm-up 
decrement,  temporary  work  decrement,  and  per¬ 
manent  work  decrement:  continuous- continuous , 
continuous- distributed,  distributed-continuous,  and 
di  stributed-  dl  sir lbuted.  It  was  found  that  (a)  con¬ 
tinuous  practice  led  to  poorer  performance  at  all 
stages  of  practice;  (b)  proficiency  Increased  rapid¬ 
ly  for  the  first  20  minutes  of  practice  and  more 
slowly  thereafter;  (e)  warm-up  decrement  and 
classical  reminiscence  remained  at  about  the  same 
level  throughout  practice;  (d)  temporary  work  dec¬ 
rement  did  not  decrease  significantly  as  practice 
continued;  and  (e)  there  was  little  or  no  evidence 
of  permanent  work  decrement.  (Authors'  summary, 
modified) 
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5661 

Ammons,  R.  B. 

EFFECTS  OF  KNOWLEDGE  OF  PERFORMANCE: 

A  SlpVfY  AND  fENTATWE  TMEOR'ETICAL 
F©RMDiLA®ONl  —  Jour,  Gem  PfycJBpL ,  54  -C2»; 
279-299).  April  1956.  DLC  (BF1.J64,  v.  '5# 

Essentially  the  same  as  the  report,  Item  no. 

2374,  vol.  III. 


5662 

Ammons,  R.  B., 

C.  H.  Ammons,  and  R.  L.  Morgan 
TRANSFER  OF  SKILL  AND  DECREMENTAL  FAC¬ 
TORS  ALONG  THE  SPEED  DIMENSION  IN  ROTARY 

PURSUIT.  -  Perceptual  and  Motor  Skills,  6  (I): 

42.  March  1956.  DLC  (OF311.P36,  v.  <6), 

This  is  a  summary  of  the  report,  item  2376, 
vol.  m. 


5663 

Archer,  E.  J.,, 

G.  W.  Kent,  and  F.  A.  Mote 
EFFECT  fF  L0N%TERM  PRACTICE  AND  fit&e 
ON- TARGET  INFORMATION  FEEDBACK  ON  A 
COMPLEX  TRACKING  TASK.  — e  Jour.  Exper. 
Psychol.,  5-1  103-112.  Feb.  1956. 

DLC  (BFl.J‘6,  v.  51) 

Thirteen  paid,  male  students  served  as  subjects 
In  a  66- day  experiment  on  the  Mast  Pedestal  Sight 
Manipulation  Test.  Seven  subjects,  the  control 
group,  received  little  or  no  Intentional  intra-trial' 
performance  information  feedback;  the  other  six 
subjects  heard  a  tone  after  they  had  been  on  tar¬ 
get  for  1  sec.  continuously.  After  40  sessions  of 
practice,  the  tone  reinforcement  was  discontinued 
and  all  subjects  were  given  five  more  sessions  of 
practice.  Elimination  of  the  tone  led  to  a  small 
drop  of  performance  for  the  experimental  group. 
The  major  findings,  with  respect  to  time  contin¬ 
uously  on  target,  showed  that  as  the  subject  im¬ 
proves  in  total  time  on  target,  the  improvement  is 
not  a  simple  Increase  In  the  number  of  hits  but 
rather  a  shift  In  the  frequency  distribution  of 
durations  of  hits.  The  very  short  hits  decrease  in 
frequency  and  eventually  account  for  but  a  small 
proportion  of  the  total  time  on  target,  whereas  the 
frequency  of  long-duration  hits  Increases  and 
accounts  (or  a  much  larger  percentage  of  total 
time  on  target.  (Authors'  summary,  modified) 


5664 

Battig,  W.  F. 

TRANSFER  FROM  VERBAL  PRE TRAINING  TO 
MOTOR  PERFORMANCE  AS  A  FUNCTION  OF 

MOTOR  TASK  COMPLEXITY.  -  Jour.  Exper. 

Psychol.,  51  (6):  371-376.  June  1956. 

DLC  (BF1.J6,  v.  51) 

The  effect  of  complexity  of  a  motor  task  on  the 
amount  of  transfer  from  verbal  pretraining  was 
studied.  Twelve  groups  of  20  subjects  each  formed 
a  factorial  design,  with  four  levels  of  complexity 
In  terms  of  number  of  fingers  used  on  a  finger- 
positioning  task  (one  to  four),  and  three  pretrain¬ 
ing  conditions  (relevant  stimulus,  relevant  stimulus- 
response,  and  control').  Relevant  stimulus  pretrain¬ 


ing  required  the  subject  to  pronounce  nonsense 
words  formed  from  letters  corresponding  to  the 
stimulus  lights  of  the  motor  task.  In  relevant 
stimulus- response  pretraining,  the  subject  de¬ 
scribed  veFbally  the  correct  finger  positions.  Con¬ 
trol  groups  had  no  p retraining.  Ali  groups  then 
received  20  one -minute  trials  on  the  motor  task. 
The  results  led  to  conclusion  that  the  amount  of 
positive  transfer  from  verbal  pretraining  to  motor 
performance  shows  a  consistent  decrease  as  motor 
task  complexity  Increases  in  terms  of  number  of 
fingers  used  on  #  finger-positioning  task.  (Author's 
summary,  -modified)) 


5665 

Dennett,  C.  A. 

SAM'P LED- DATA  TRACKING:  SAMPLING  #F  THE 

OPERATOR'S  OUTPUT.  -  Jour.  Exper.  Psychol., 

51  (6):  429-438.  June  1956.  DLC  (BF1.J6,  v.  51) 

In  the  situation  where  an  operator  closes  a  con¬ 
trol  loop  by  his  tracking  behavior,  the  usual  ana¬ 
log  loop  may  be  altered  by  sampling  of  the  Input 
to  the  operator  or  by  sampling  the  operator's  out¬ 
put.  Three  experiments.  In  whioh  the  subject's  out¬ 
put  was  sampled,  established  the  Importance  of 
sampling  rate  as  a  determinant  of  tracking  perform¬ 
ance.  A  -f-uhctiona'l1  relationship  (tracking  perform¬ 
ance  is  proportional  to  -the  sampling  rate  raised 
bo  some  power)  was  established,  such  that  tracking 
performance  IS  poorer  at  lower  sampling  rates. 

The  variables  of  hand- control  sensitivity  and  oper¬ 
ator  response- effect  delays  were  found  to  affect 
sampled- data  tracking  performance.  (Author's  sum¬ 
mary) 


5666 

Bilodeau,  E.  A. 

STUDIES  ©N)  TARGET  SIZE  A-N'D  THE  CONTROL 
OF  PSYCHOMOTOR  BEHAVIOR  THROUGH  SYS¬ 
TEMATIC  TRANSFORMATION  OF  KNOWLEDGE 
OF  RESULTS.  f-s=-  In:  Symposium  on  Al'r  Force 
human  engineering,  personnel,  and  training  re¬ 
search,  ipi  17 -24,  A#  Research  and'  Development 
Command,  Baltimore,  Md.  ARD C  Technical  Report 
56-8,  1956.  DLC  (UG633.A3771 63,  no.  56-8,  1956) 

A  series  of  experiments  are  reviewed  which  In¬ 
dicate  a  100%  transfer  from-  wide  to  narrow  targets 
and1  vice  versa  in  various  tracking  -tasks.  This  was 
verified  further  in-  an  experimental  test  of  -the  hy¬ 
pothesis  that  different  targets  can  eleclt  the  same 
behavior.  Other  experiments  cited  deal  wlt-h  the 
effect  of  Inflating  or  deflating  error  In  signaling 
knowledge  of  results  on  the  response. 


5667 

BV-lodeau,  1-.  M-. 

ACCURACY  OF  A  SIMPLE  POSITIONING  RE¬ 
SPONSE  WITH  VARIATION  IN  THE  NUMBER  OF 
TRIALE  BY  WHICH  KNOWLEDGE  OF  RESULTS 
E>  DELAYED.  —  After.  Jour,  Psychol.,  69  (3): 
434-437.  Sept.  1956.  DLC  (BF1.  A5,  v,  69) 

Two  experiments  are  reported  which  were  de¬ 
signed  to  make  delay  in  knowledge  of  results 
(XR)  for  a  simple  positioning  response  analogous 
-to  lag  in-  a  continuous  tracking  task  -by  delaying 
KR  over  a-  number  of  -trial's.  This  -manipulation- 
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of  delay,  or  lag  in  feed-back,  was  effective  in 
increasing  error  (a)  re.atdve  to  an  O- trial  delay 
and  (ib)  progressively  as  trial -delay  increased. 
The  findings  point  to  the  importance  of  inter¬ 
vening  responses  in  determining  the  effectiveness 
of  delay  in  KR.  (Author's  summary,) 


5668 

Bourne,  L.  E., 

and  'E.  J.  Archer 

TIME  CONTINUOUSLY  ON  TARGET  AS  A  FUNC¬ 
TION  OF  DISTRIBUTION  OF  PRACTICE.  - Jour. 

Exper.  Psychol.,  51  (1):  25-33.  Jan.  1'956. 

DLC  (BF1.J8,  v.  5.1) 

Five  groups  of  20  subjects  received  thirty  30- 
sec.  trials  on  a  pursuit  rotor.  Each  group  worked 
under  a  different  condition  of  practice  distribution 
with  0,  15,  30,  45,  and  60  sec.  intertrial1  rest. 

After  21  trials,  each  group  received  5  min.  of  rest 
followed  by  nine  massed-practice  trials.  Response 
measures  used  were:  total  time  on  target,  and' 
duration  of  hits.  The  essential  findings  we  e:  (1) 
Distribution  of  practice  facilitated  performance. 

(2)  A  significant  amount  of  reminiscence  was  shown 
iby  0  and  15-  sec.  groups.  (3)  The  differences 
among  groups  in  performance  on  the  first  postrest 
trial  were  significant.  (4)  Under  the  conditions  of 
postrest  massed  practice,  the  groups  tended  to  con¬ 
verge.  (5)  A  significant  warm-up  effect  was  not  ob¬ 
served.  There  1s  evidence  that  improvement  in 
performance  takes  the  form  of  more  hits  initially 
and  shuts  to  longer  hits  later  in  practice.  Further 
the  skill  of  staying  on  target  for  relatively  long 
durations  continuously  is  less  well  learned  by  sub¬ 
jects  Serving  under  massed  practice  as  compared1 
to  Subjects  serving  under  distributed  practice. 
(Authors'  summary,  modified) 


5669 

Bowen,  J.  H. , 

S.  Ross,  and  T.  G.  Andrews 
A  NOTE  ON  f HE  INTERACTION  OF  CONDITIONED 
AND  REACTIVE  INHIBITION  IN  PURSUIT  TRACK¬ 
ING.  —  Jour.  Gens  Psychol. ,  55  (2):  153-162. 

Oct.  1956.  DLC  (BE1.J64,  v.  55) 

Pursuit  tracking  latencies  we  re  measured  for  48 
subjects  under  conditions  of  sleep  privation  and 
non-privation  and  under  three  conditions  of  stren¬ 
uous  work.  Linear  pursuit  tracking  latencies  may 
be  described  by  a  decay  function  of  time  elapsed 
since  response  evocation.  It  is  inferred  that  this 
function  reflects  the  temporal  dissipation  of  re¬ 
active  inhibition.  Sleep  privation  raised  the  level 
of  the  function  relating  pursuit  tracking  latencies 
to  time  elapsed  since  response  evocation.  It  is 
inferred  that  this  effect  is  due  to  the  lowering  of 
the  threshold  for  the  operation  of  reactive  inhibi¬ 
tion.  The  results  did  not  support  the  hypothesis 
that  sleep  privation  and  strenuous  work  would  in¬ 
teract  to  lengthen  pursuit  tracking  latencies  or 
that  strenous  effector  activity  in  one  group  of 
effectors  would  lengthen  Latencies  in  dilfe rent 
groups  of  effectors.  (Authors'  summary ,  modified)' 

5670 

Bowles,  J.  W. 

ELECTROMYOGRAPHIC  FACTORS  m  AIRCRAFT 
CONTROL:  A  MUSCULAR  ACTION  POTENTIAL 


STUDY  OF  "CONFLICT" .  - Indiana  Unlv.,  Bloom 

lngton;  Issued  by  School  of  Aviation  Medicine,  Ran¬ 
dolph  Air  Force  Base,  Tex.  Report  no.  55-125, 

Dec.  1956.  24  p.  AD  132  269  UNCLASSIFIED 

Alternative  responses  produce  reciprocal  muscle 
tension  gradients.  These  gradients  vary  with  the 
percentages  of  recognition  a.  d  nonrecognition  re¬ 
actions.  A  situation  in  which  the  nonrecognition 
category  is  eliminated  Is  probably  the  most  eco¬ 
nomical,  since  it  involves  a  more  iptctflf  distri¬ 
bution  of  tension. 


5671 

Briggs,  G.  §.,, 

P.  M.  Fitts,  and  H.  P.  Bahrlck 
TRANSFER  EFFECTS  FROM  A  SINGLE  TO  A 

DOUBLE  INTEGRAL  TRACKING  SYSTEM.  - 

Ohio  State  Wniv.  Lab.  of  Aviation  Psycholo^.  Co¬ 
lumbus  (Contract  AF  18(600)- 1201);  issued  by  Air 
Force  Personnel'  and  Training  Research  Center . 
Operator  Lab,,  Randolph  Air  Force  Base,  Tex. 
(Project  no.  7^16,  Task  nos.  77292  and  57050). 
Research  Report  no.  AFPTRC-TN-56- 135,  Dec. 
1956.  111+17  p.  AD  98  912  FB  125  974 

Transfer  of  training  on  a  simple  or  velocity 
tracking  system  to  performance  on  a  complex  or 
acceleration  tracking  system  was  Investigated.  Early 
in  training,  performance  under  the  simplified  track¬ 
ing  procedures  was  superior  to  that  under  the  con¬ 
ventional  (laccelfFatiphji  system.  However,  con* 
tlnued  practice  on  the  more  difficult  acceleration 
system  eventually  showed  tracking  proficiency  equal 
to  that  of  the  velocity  system.  Furthermore,  skill 
acquisition  on  the  acceleration  system  was  more 
rapid,  the  greater  the  degree  of  practice  on  the 
simpler  velocity  system.  These  results  are  Inter¬ 
preted  as  Indicating  that  deletion  of  an  Important 
system  transformation  (the  first  stags  of  Integration 
In  an  acceleration  tracking  system)  permits  signifi¬ 
cant  savings  In  the  amount  of  training  required  on 
the  total  system, 


5672 

Chernlkoff,  R., 

and'jF.  V.  Taylor 

THE  EFFECTS  OF  COURSE  FREQUENCY  AND 
AIDED  TIME  CONSTANT  ON  PURSUIT  AND  COM¬ 
PENSATORY  TRACKING  [Abstract].  —  Araer, 
Psychologist,  I'l'  (B);:  446;  Aug.  1956, 

DLC  (BF1.A55,  v.  f» 

Independent  variations  in  display  mode  (pursuit 
vs.  compensatory)  aided  tracking  time  constant, 
and  target  course  frequency  are  known  to  affect 
tracking  performance.  This  experiment  was  de¬ 
signed  to  study  the  interaction  among  these  param¬ 
eters.  Eighteen  subjects  tracked  the  six  com¬ 
binations  of  display  mode  (pursuit  and  compensa¬ 
tory)  and1  aiding  constants  (0.  0.5,  and  odji,  with 
six  subjects  used  on  each  of  three  course  diffi¬ 
culty  levels.  The  results  Indicated  shifts  in  the 
relative  proficiencies  of  the  time  constants  with 
target  frequency  changes.  Pursuit  Was  superior 
to  compensatory  in  all  cases  except  when  the  low 
frequency  course  was  tracked  with  'O'  and  0.5  eon- 
slants.  (Quoted  in  full) 
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5673 

Conrad,  R. 

THE  TIMING  OF  SIGNALS  IN  SKILL.  -  jour. 

Exper.  PsychoL,  51  (6):  365-  370.  Jtme  1956. 

DLC  (BF1.J6,  v.  51) 

Eighteen  subjects  performed  a  complex  sensori¬ 
motor  task  In  which  a  multidial  display  presented 
signals  for  response  at  approximately  random  time 
Intervals  under  two  conditions.  In  the  first  they 
could  operate  a  control  by  means  of  which  the 
interval  between  each  pair  of  signals  could  be 
changed.  In  the  second  condition  they  were  de¬ 
prived  of  this  contr  >L  It  was  arranged  that  the 
display  would  present  signals  at  a  rate  exactly 
equal  to  that  which  each  subject  had  selected  in  the 
first  test,  but  the  inherent  temporal  structure  of 
the  signal  series  (approximately  random)  was  left 
undisturbed,  The  two  resulting  distributions  of  the 
interval  between  signals  were  compared.  It  is 
shown  that  the  inherent  distribution  of  the  second 
test  was  changed  in  the  first  test  in  the  direction 
of  normality,  and  that  the  standard  deviation  ('log 
time)  was  reduced  by  every  subject.  A  close  posi¬ 
tive  association  was  demonstrated  between  the  ex¬ 
tent  of  the  difference  between  the  two  SD's  and  the 
extent  of  the  improvement  in  performance  score. 
Drawing  on  these  results,  the  role  of  timing  in 
ski'll  is  discussed,  a  distinction  being  drawn  be¬ 
tween  the  timing  of  continuously  graded  and  inter¬ 
mittent  response.  (Author's  summary,  modified) 


5674 

Davis,  R.  C. 

f  LECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  MUSCULAR  TENSIONS  DURING  SIMUL¬ 
TANEOUS  PERFORMANCE  OF  TWO  TASKS  AND 
THEIR  EFFECTS  ON  PERFORMANCE.  —  Indiana 
tlniv. ,  Bloomington;  issued  by  School  of  Aviation 
Medicine,  Randolph  Air  Force  Base,  Tex.  Report  No. 
55- 128,  Dec.  1956.  14  p.  AD  1 28  581 

UNCLASSIFIED 

Twenty  subjects  performed  two  tasks  simultaneous¬ 
ly  and  separately  (supporting  a  500-g.  weight;  SAM 
Discrimination  Reaction  Test).  Muscular  action  po¬ 
tentials  were  recorded  at  specific  times  during  the 
experiment  and  examined  for  the  tension  pattern  of 
muscular  responses  and  the  relation  of  these  to  the 
response  time.  The  main  findings  are:  i('ii)'  The 
weight-supporting  task  produces  a  highly  concentra¬ 
ted  tension  pattern;  (2)  the  pre -stimulus  tension  level 
declines  with  time;  (3))i  the  discrimination  response 
involves  a  temporary  large  muscular  activity,  begin¬ 
ning  slightly  later  in  the  remote  parts  than  in  the 
"active"  part;  (4)  a  practice  effect  in  the  moving  arm 
is  manifested  by  the  earlier  increase  in  action  poten¬ 
tial1;  and;  (5/)i  combination  of  the  tasks  pf  Oduees  in 
action  potential  mean  approximately  equal1  to  the  sum 
of  the  action  potentials  of  the  two  tasks  performed 
separately. 


5675 

Davis,  R.  C. 

ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  THE  RELATION  OF  MUSCULAR  TEN¬ 
SION  TO  PERFORMANCE. - Indiana  Univ., 

Bloomington;  Issued  bv  School  of  Aviation  Medi¬ 
cine.  Randolph  Air  Force  Base,  Tex.  Report  no. 
'5*5 - 122,  ©ec,  11956.  6  ip,  A#  il  2!5  7/53  fiB-  H2!B'  4.62 


This  paper  presents  the  baekgound  and  reviews 
the  results  of  a  series  of  studies  dealing  with  the 
ways  by  which  muscular  tension  affects  the  per¬ 
formance  of  a  task.  The  studies  were  organized 
around  the  problem  of  learning  how  concurrent  re 
s ponses  affect  each  other.  Their  design  was  based 
on  the  hypothesis  that  an  exact  electromyographic 
description  of  each  of  the  responses  taken  singly 
makes  it  possible  to  predict  what  happens  when 
they  are  combined.  From  the  experimental  data, 
a  further  hypothesis  was  then  derived  --  that  there 
are  patterns  of  response,  detectable  by  electro¬ 
myographic  recording,  which  will  facilitate  or  in¬ 
hibit  other  responses  according  to  their  similarity 
if  Author's  abstract)  (.22  references;) 

5676 

Du  Mas,  F. , 

and  P.  Worchel 

THE  INFLUENCE  OF  THE  SPATIAL  CONTEXT 
ON  THE  RELEARNING  OF  A  ROTATED  PER¬ 
CEPTUAL-MOTOR  TASK. - Jour.  Gen. 

Psychol.  ,  54  (1):  65-60.  jap.  1956. 

DLC  (B'Fl.  J64,  v.  54) 

The  present  experiment  Investigated  the  effect 
of  the  alteration  in  the  spatial  context  on  the  re¬ 
learning  of  a  rotated  stylus-maze  problem.  Forty 
subjects  divided  into  tiro  groups  served  in  the  pres¬ 
ent  experiment.  Ail  subjects  learned  tw  stylus 
mazes.  The  first  group  learned  Maze  I  first.  Then 
the  maze  was  rotated  180*  and  the  subjects  relearned 
the  maze  in  its  new  position.  They  then  learned  Maze 
D.  The  experimenter  and  subject  exchanged  seats 
(180*  rotation)  and  Maze  Q  was  relearned  in  this  new 
position.  For  the  second  group  the  procedure  was 
reversed.  In  general  relearning  was  significantly 
affected  by  rotation,  whereby  subject  rotation  in¬ 
terfered  more  with  relearning  than  the  maze  rota¬ 
tion.  (From  the  authors'  summary,) 


'5677 

Elam,  fc  B., 

and  D.  W.  Tyler 

THE  DISCRIMINATION  HYPOTHESIS  AND  CUE  RE¬ 
VERSAL.  —  Radiobiological  Lab.,  Univ,  of  Texas , 
Austin;  Issued  by  School  of  Aviation  Medicine,  Ran¬ 
dolph  Air  Force  Base,  Tex.  Report  no.  56-82,  Aug. 
1'956.  3  Ip,  AD  M3;  595  PD  121  5:8.9' 

Fourteen  Macaca  mulatto  (rhesus, )  . monkeys,  divi¬ 
ded;  into  two  matched  groups,  were  presented  with  a 
simultaneous  discrimination  problem  In  the  Wiscon¬ 
sin  General  Test  Apparatus.  The  reinforcement  re¬ 
lationship  was  consistent  with  a  given  stimulus 
block  In  the  case  of  one  group,  but  was  Inconsis¬ 
tent  for  the  other  group.  After  eight  days  of  train¬ 
ing,  both  groups  were  presented  a  cue  -  reversal  pro¬ 
blem.  It  was  found  that  animals  presented  the  con¬ 
sistent  relationship  reversed  more  rapidly  than  did 
the  other  group  despite  their  earlier  demonstrated 
preference  for  the  formerly  positive  stimulus.  The 
results  favor  aft  Interpretation  based  upon  the  dfs- 
crimination  hypothesis.  (Authors;’  abstract) 


5678 

Ferro nl,  A., 

and  iLi.  Glulio 

iSlMSPLE  REACTION  TIME  FOR  UGHT  STIMULI 
DURING  VOLUNTARY  APNEA]  Tempo  d!  reazlone 
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■empttce  per  stlmoll  lumlnosl  durante  1 'apnea 

volontarta. - Bolletlno  della  Socleta  ltallana  di 

blotogla  sperlmentale  (Napoli),  32  (»8:)-:  502  >503. 

June  1956.  In  Italian.  DN'LM 

The  reaction  time  to  a  light  stimulus  (red  light) 
administered  every  10  seconds  In  two  normal  sub¬ 
jects  at  the  beginning  o(  voluntary  apnea  was  al¬ 
ways  Increased.  When  the  stimulus  was  adminis¬ 
tered  at  Intervals  of  between  20  and  40  seconds 
(varied  according  to  the  duration  of  apnea)  the  re¬ 
action  time  became  shorter,  reaching  normal' 
values.  At  Intervals  between  40'  to  45  seconds  new 
Increases  In  reaction  time  were  observed  which 
became  greatly  Increased  by  the  end  of  apnea. 

5679 

Fink,  J.  B. 

ELECTROMYOGRAPHIC  FACTORS  I'N  AIRCRAFT 
CONTROL:  THE  DEVELOPMENT  AND  LOSS  OiF 
A  MUSCLE  TENSION  SET  TO  AN  INCIDENTAL 
STIMULUS.  — Indiana  University,  Bloomington; 
Issued  by  School  of  Aviation  Medicine,  Randolph 
Air  Force  Base,  Tex.  Report  no.  55-130,  Dec.  1956. 
15  Ip,  AD  128  582  UNGiLASSHF'liED 

A  Pavlovlan  conditioning  paradigm  was  used  to 
modify  muscle  action  potentials  preceding  an  In¬ 
structed,  overt  response.  Significant  acquisition 
and  extinction  effects  were  found; and  the  Inverse 
relation  between  muscle  action  potential  amplitude 
and  overt  response  latency  was  confirmed.  It  was 
concluded  that  Incidental  motor  sets  may  develop 
In  situations  where  Some  other  response  l's  oc¬ 
curring  according  to  Inlfruction,  (((Author '?  aijstraci# 


5680 

Fitts,  P.  M., 

W,  F,  Bennett,  and  H.  P.  Bahrlck 
APPLICATION  OF  AUTO- CORRELATION  MW 
CROSS-  CORRELATION  ANALYSIS  TO  THE  STUDY 

OF  TRACKING  BEHAVIOR. - In:  Symposium  on 

Air  Force  human  engineering,  personnel,  and 
training  research,  p.  125-141.  Air  Research  and 
Development  Command,  Baltimore,  Md.  ARDC 
Technical  Report  56- 8,  1'956. 

DLC  (UG633. A3 77163,  no.  56-8,  1956) 

An  outline  is  presented  for  deriving  analytic 
measures  of  tracking  together  with  empirical  data 
on  relations  between  several'  dllferent  measures. 
Suggestions  are  offered  towards  a  general  theory 
of  measurement  relative  to  motor  performance. 


5681 

Fleishman,  E.  A., 

and  W.  E.  Hempel 

FACTORIAL  ANALYSIS  OF  COMPLEX  PSYCHO¬ 
MOTOR  PERFORMANCE  AND  RELATED  SKI'LIE. 
«=•  Jour.  Applied  Psychol.,  40  ( ?;):  96-1041  April 
1956.  DLC  iflBF'H.  J55,  v,  40) 

Essentially  the  same  as  the  report.  Item  no. 
2737,  vol.  m. 


56.82 

Fleishman,  E.  A. 

PREDICTING  ADVANCED  LEVELS  Of  PROFICIEN¬ 
CY  IN  P8YCHOMOTOR  SKILLS. - to:  Symppslua 


on  Air  Force  human  engineering,  personhel1,  andi 
training  research,  p.  142-151.  Air  Research  and 
Development  Command,  Baltimore,  Md.  ARDC 
Technical  Report  56-8,  1956. 

DLC  (UG633.A377163,  no.  56-8,  1956) 

Important  changes  occur  in  the  quantitative  and 
qualitative  pattern  of  aptitudes  contributing  to  in¬ 
dividual  differences  in  psychomotor  performance 
as  practice  continues.  These  changes  are  progres¬ 
sive,  systematic,  and  predictable.  Furthermore,  It 
is  possible  to  specify  the  stage  of  learning  at 
which  the  factor  structure  of  such  tasks  becomes 
stabilized.  PfychpmbtoF  tells  are  better  ipfedlc- 
tors  of  higher  proficiency  levels  in  other  psycho¬ 
motor  tasks,  although  printed  measures  often  de¬ 
fine  abilities  contributing  early  In  learning  in 
such  tasks.  With  practice,  ski'll  in  these  psycho¬ 
motor  tasks  becomes,  at  least  in  part,  increasing¬ 
ly  a  function  of  Specific  habits  and'  skills  acquired 
from  'the  talk  itself  andl  hot  identifiable  from  ex¬ 
ternal  measures.  However,,  there  i'S  still  consid¬ 
erable  variance  at  advanced  proficiency  levels 
which  Is  predictable  from  external1  measures. 
(Author's  summary,  modified) 


5683 

Garvey,  W.  D.., 

and  L.  L.  Mltnick 

AN  ANALYSIS  @'F  TRACKING  BEHAVIOR  IN'  TERMS 
OF  LEAD -LAG  ERRORS.  Office  of  Naval  Re¬ 
search.  Naval  Research  Lab.,  Washington,  D.  C. 
(((Project  no.  NR  592-0I0).  NR'L  Report  no.  47.07, 

Feb.  16,  1956.  10  p.  AD  88  106  UNCLASSIFIED 

Using  a  compensatory  tracking  talk  with  either  a 
constant  rate  or  a  constant  acceleration  course  in¬ 
put,  an  attempt  was  made  to  draw  an  analogy  be¬ 
tween  the  human  operator's  performance  and  the 
mathematically  simplest  mechanism  which  might  be 
substituted  to  perform  the  operator's  task.  It  was 
found  that  the  type  of  mechanism  to  which  the  oper¬ 
ator's  performance  Is  analogous  Is  a  function  of  the 
amount  of  practice  given  the  operator  of  the  system. 
In  general,  at  the  beginning  of  practice  the  opera¬ 
tor's  performance  was  found  to  be  analogous  to  that 
of  a  one -Integrator  system  (a  Class  I  servo  system): 
at  the  endi  of  the  practice  the  operator'  s  perform  - 
anc-e  was  found  to  be  analogous  to  that  of  a  two -In¬ 
tegrator  system  (Class  O  servo  system').  (Authors' 
abstract) 


5684 

Gibson,  J.  Ji.  ( 

and  E.  J.  Gibson 

CONTINUOUS  PERSPECTIVE  TRANSFORMATIONS 
AND  THE  PERCEPTION  OF  RIGI'D  MOTION.  — - 
Cornell  Unlv.  .  Ithaca,  New  York  (Contract  Nonr 
lOU  fl 4 ji.  (Unnumbered  Report],  Sept.  1956.  16  p. 

AD  113  527  UNCLASSIFIED 

One  group  of  subjects  viewed  perspective  trans¬ 
formations  of  varying  length  on.  the  visibly  Rat 
surface  of  a  translucent  screen.  The  patterns 
differed  with  respect  to  regularity  vs.  Irregularity 
and  form  vs.  texture.  As  a  control,  the  same 
patterns  were  presented  motion'less  at  the  endi  of 
the  transformation  sequence  to  a  second  group  of 
subjects.  It  was  observed  that,  for  the  first  group, 
judgment  of  slant  was  Independent  of  the  regularity 
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of  form  or  the  texture  presented;  the  controls,  to 
the  contrary,  depended  on  these  variables. 


5685 

Gottsdanker,  R.  M. 

PREDICTION -SPAN,  SPEED  O'F  RESPONSE, 
SMOOTHNESS,  AND  ACCURACY  IN  TRACKING.  _  . 
Perceptual  and'  Motor  Skills,  6  (3)-:  lYI-lSt,  Sept. 
1956.  DLC  (BF3.11.P36,  v.  6) 

It  was  hypothesized  that  the  tracker' s  response- 
time  to  error  and  base -time  used  for  predictive 
continuation  would  be  modified  reciprocally  accord¬ 
ing  to  the  smoothness  of  the  practice  course.  As 
learning  was  not  observed,  the  hypothesis  could  not 
be  tested  In  an  experiment  on  18  adult  subjects. 
Prediction-span  was  markedly  affected  by  the 
smoothness  of  the  ongoing  course  but  long-term 
effects  were  absent.  Reaction  time  to  error  was 
stable,  regardless  of  practice  or  conditions,  at  a 
mean  value  of  0.40  sec.  Evidence  suggested  that 
correlation  between  reaction  time  and  tracking 
'Skill  is  an  Inverse  function  of  smoothness  of  cri¬ 
terion  course.  Autocorrelation  measurement#  of 
response  error  showed  a  dominant  iperlodlc  com¬ 
ponent  of  |.4'<  sec.  (((Author's  su  m  mir  y  , > 


5688 

Green,  R.  F. , 

D.  R.  Goodenough,  B.  G.  Andreas,  A.  A,  ©era®, 
and  8.  D.  8.  Spragg 

PERFORMANCE  LEVELS  AND  TRANSFER  EF¬ 
FECTS  IN  COMPENSATORY  AND  FOLLOWING 
TRACKING  AS  A  FUNCTION  OF  CONTROL 
CRANK8.  ass  Jour.  PsychoL ,  4i!#)s  107-116. 
Jan.  1956.  '  DLC  (BF1.J67,  v.  41) 

same  i#  'the  report,  item  no.  4289;  vol.  IV, 


5687 

Hartman,  B.  O. 

GRAPHIC  TIME-ON- TARGET:  A  TRACKING 
SCORE  WITH  BOTH  QUALITATIVE  AND  QUANTI¬ 
TATIVE  ASPECTS.  — =  Army  Medical  Research 
lAb.,  Fort  Knox,  Ky.  Report  no.  245,,  June  28, 
1956.  1+14  p.  (AMR'L  Project  no.  6-95-20-001), 

AD  109  321  UNCLASSIFIED 

A  technique  Is  described  for  the  graphic  record¬ 
ing  of  temporal  and  spatial  characteristics  (time- 
on- target)  of  tracking  movements  by  parallel  wir¬ 
ing  of  a  recording  pen  with  the  clock  clutch  and 
counter  of  the  tracking  apparatus.  The  graphic  re- 
ord  Is  relatively  simple  to  score,  and!  is  appar¬ 
ently  sensitive  to  intra-  and  lnter-trlal  changes  In 
performance.  The  technique  offers  a  ready  method 
for  the  calibration  of  scoring  units. 


5688 

Herrington,  L.  P. 

TEMPERATURE  AND  HUMAN  ACTION. - Yale 

Sclent.  Mag.,,  31  (2):  6-17.  Nov.  1956. 

DLC  (Q1.Y16,  v.  31) 

The  ecological  surroundings  of  heat,  light,  radi¬ 
ation,  sound1,  and  related  factors  affect  human 
psychophysical  as  well  as  physiological  processes. 


The  following  topics  are  discussed:  Relation  of 
environmental  temperature  to  life  span,  metabolic 
energy  cost,  temperature  regulation,  integrative 
activity  of  the  nervous  system,  psychomotor  per¬ 
formance,  and  work  capacity. 


5689 

Holland,  Ji.  G-  , 

and  J.  B.  Henson 

TRANSFER  OF  TRAINING  BETWEEN  QUICKENED 
AND  UNQUICKEN'ED  TRACKING  SYSTEMS.  — - 
.Jour,  Applied  Psychol, ,  40  (0):  362-366,  Dec.  1956, 

DLC  (BF1.J55,  v.  40) 

Four  groups  of  six  subjects  each  were  used!  in 
a  study  of  transfer  of  tralnln g  from  unqulekenedi  to 
quickened  tracking  systems  and1,  conversely,  from 
quickened  to  unqulckened  systems.  A  compensatory 
tracking  task  was  employed.  Two  groups  were 
trained  on  the  unqulckened  system  and  two  groups 
were  trained  on  the  quickened  system.  After  train¬ 
ing,  each  group  was  switched  to  the  system  for 
which  it  was  naive.  Transfer  of  training  was  eval¬ 
uated  by  comparing  the  performance  during  this 
Initial  feet  session  with  the  first  training  session 
of  the  two  groups  which  originally  were  trained  oh 
the  system  In  question.  Conclusions  reached  were: 
'(#  Positive  transfer  occurs  Ur  switching  either 
from  unqulckened  to  quickened  systems  or  from 
quickened  to  unqulckened  systems.  (2)  Different 
amounts  of  training,  within  the  range  employed  In 
the  present  study,  provide  ftp  difference  In  the  el- 
lent  of  transfer.  (3)  Transfer  of  training  between 
these  two  systems  if  ftp!  complete.  Thus,  some 
training  Is  necessary  before  the  full  potentlalof 
the  new  system  Is  achieved.  (Authors'  summary, 
modified) 


5690 

Kaestner,  N.  F. , 
and  D.  A.  Grant 

TRANSFER  OF  TRAINING  IN  TRACKING  AS  A 
FUNCTION  OF  THE  PREDICTABILITY  OF  UNI- 
DIMENSIONAL  TARGET  COURSES.  — -  Jour.  Gen. 
■Psychol. ,  55  (1):  103-116.  July  1956. 

DLC  (BF1.J84,  V,  55) 

Transfer  effects  In  tracking  were  examined  is 
a  function  of  the  degree  of  target  course  predict¬ 
ability.  Courses  were  either  periodic,  and  thus 
perfectly  predictable,  or  were  random  In  wave 
length  and  amplitude  and  thus  highly  unpredictable. 
Eighty  Subjects  were  evenly  distributed  among  the 
eight  experimental  groups  which  evolved  when  the 
predictability  factor  was  varied  in  all  ways  among 
three  stages  of  training:  early  training,  late  train¬ 
ing,  and  testing.  The  aperiodic  targets  were  found 
to  be  more  difficult  to  track  than  periodic  ones. 
The  no- transfer  groups  were  superior  to  other 
groups  in  the  test  series  on  the  same  periodicity. 
Transfer  late  in  training  resulted  in  Inferior  pro¬ 
ficiency.  Early  practice  on  periodic  targets  en¬ 
hanced  later  tracking  proficiency  on  the  aperiodic 
targets,  (but  the  reverse  conditions  proved  ineffi¬ 
cient.  Extended  periodic  tracking  experience,  how¬ 
ever,  interfered  with  later  aperiodic  tracking  effi¬ 
ciency,  possibly  due  to  learning  the  particular 
rhythm  of  periodic  targets.  (Authors'  summary, 
modified) 
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5691 

Klemmer,  E.  T. 

RHYTHMIC  DIFFICULTIES  IN  A  TOO  SIMPLE 

TASK  [Abstract,]. - Amer.  Psychologist,  |g  #)e 

414.  Aug,  1956.  DLC  (BF1.A55,  v.  II)' 

An  interesting  rhythmic  disturbance  occurs  when 
a  repetitive  visual' motor  task  gets  too  easy.  The 
subject's  difficulty  is  characterized  by  responses 
drifting  out  of  phase  with  stimuli  and,  in  general, 
a  complete  loss  of  stimulus-response  correspond¬ 
ence  in  time.  The  present  experiments  used  a  set 
of  light  bulbs,  flashing  one  at  a  time,  with  a  key- 
pressing  response.  The  results  show  that  the 
phase- keeping  difficulty  can  be  avoided  by  forcing 
the  subject  to  make  a  discriminative  response  to 
each  stimulus,  but  that  changes  in  either  the  stim¬ 
ulus  or  response  short  of  this  do  not  help.  (Quoted 
in  lull1)) 


5692 

Klemmer,  E.  T. 

TIME  UNCERTAINTY  IN  SIMPLE  REACTION 
TIME.  — -  Jour.  Exper.  PsychoL,  51  (3):  179-184. 
March  1956.  DLC  (BF1.J6,  v.  5# 

Six  subjects  were  given  two  series  of  simple 
reaction- time  (RT)  tests.  In  the  first  series  the 
effect  of  changes  in  mean  foreperiod  and  foreperi¬ 
od  variability  were  systemmatlcally  investigated. 

In  the  second  series  the  effect  of  spacing  bet  ween 
stlmuU  was  studied  with  no  warning  signal.  These 
tests  were  designed  to  determine  the  relation  be¬ 
tween  RT  and  the  subjects'  uncertainty  about  time 
of  stimulus  presentation.  The  results  Show  that 
RT  increases  with  foreperiod  variability  and  with 
mean  foreperiod  above  some  small  optimum  value 
less  than  1  sec.  In  a  sequence  of  trials,  the  imme¬ 
diate  foreperiod  Influences  RT  only  if  the  previous 
foreperiod  is  different  from  It,  and  then  only 
slightly.  The  striking  finding  in  all  tests  with  vari¬ 
able  foreperiod  is  that  the  Important  determiner  of 
RT  is  not  the  Immediate  foreperiod  but  rather  the 
distribution  of  foreperlods  within  which  it  Is  embed¬ 
ded.  (Author's  nummary) 


5693 

Knowles,  W.  B,, 

and  J>.  G.  Holland 

A  M'ULTIP LE- CORRELATIONAL  ANALYSIS  OF 
COMPENSATORY  TRACKING  BEHAVIOR  [Ab- 
stract],  j-jga  Amer.  Psychologist,  11  (8):  446-447. 
Aug.  1956.  DLC  (©F1.A55,  v.  11) 

This  study  presents  a  modified  multiple- correla¬ 
tion  technique  for  analyzing  the  stimulus  variables 
in  a  one- dimensional  compensatory  tracking  task. 
High-speed  recordings  of  error  displacement,  ve¬ 
locity,  and  acceleration,  as  well  as  joy- stick  dis- 
placemei  1,  velocity,  and  acceleration  were  ob¬ 
tained.  Multiple-  regression  equations  were  derived 
from  clritical  values  taken  from  the  cross-cor¬ 
relation  functions  between  these  variables.  The 
operator's  force  pattern  showed  the  highest  partial 
regressions  on  error  displacement,  stick  displace¬ 
ment,  and  stick  velocity.  This  suggests  that  re¬ 
sponse  variables  themselves  are  significant 
sources  of  stimulus  information  and  Indicates  a 
possible  point  of  weakness  In  previous  mathemati¬ 
cal  descriptions  of  tracking  behavior.  (Quoted  in 
full) 


5694 

Lincoln,  R.  S. 

LEARNING  AND  RETAINING  A  RATE  OF  MOVE¬ 
MENT  WITH  THE  AID  OF  KINESTHETIC  AND 
VERBAL  CUES.  - —  Jour.  Exper.  Psychol. ,  51 
(3):  199-204.  March  1956.  DLC  (BF1.J6,  v.  51) 

Subjects  were  trained  to  turn  a  handwheel  at  a 
constant  linear  rate  with  information  supplied 
after  each  trial  during  the  learning  period.  One 
group  received  verbal  information  in  regard  to 
amount  and  direction  of  error;  a  second  group 
received  kinesthetic  error  Information  concerning 
the  amount  of  rate  error  and  verbal  Indication  of 
the  direction  of  error;  and  a  third  group  was  given 
kinesthetic  information  about  the  standard  rate. 

After  training  had  been  completed  the  subjects 
attempted  to  produce  the  same  rate  with  the  aid 
of  the  externally  administered  cues.  One- third  of 
each  training  group  attempted  this  task  immedi¬ 
ately,  the  second  after  a  delay  of  1  hr.,  and  the 
third  after  24  hours.  The  results  indicated  that 
either  verbal  or  kinesthetic  error  information  was 
superior  to  kinesthetic  Information  about  the  stand¬ 
ard  rate  when  the  rate  was  being  learned.  In  addi¬ 
tion,  the  subjects  were  able  to  maintain  the  rate 
with  a  lair  degree  in  accuracy  after  they  were 
deprived  of  the  cues  used  In  learning.  The  final 
level  of  accuracy  achieved  under  these  conditions 
was  unaffected  by  the  amount  of  delay  experienced 
before  the  retention  of  the  rate  was  tested. 

(Author's  summary,  modified) 

5695 

Miller,  E.  F, 

OCULAR  PURSUIT  OF  A  TARGET  MOVING  IN  A  N 
APPARENT  CIRCULAR  PATH.  —  Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla*  Research  Proj¬ 
ect  no.  NM  001  1  TO  102,  Report  no.  1,  Sept.  4, 

1956,  1D20  ip;.  AD  119  594  UNCLASSIFIED 

Dynamic  visual  acuity  tested  with  a  rotary  prism 
was  compared  with  that  measured  with  a  rotating 
mirror  apparatus.  The  abnormally  distributed  rota¬ 
ry  pflsm  thresholds  were  relatively  higher  than, 
yet  correlated  significantly  with,  those  of  the  rotat¬ 
ing  mirror.  The  relative  increase  found  with  the 
prism  in'  the  rate  of  deterioration  of  acuity  with  an 
increase  In  angular  velocity  was  attributed  to  the 
exclusive  factor  of  rate  of  repented  rotation  of  the 
eye,  (Author's  abstract) 


5696 

Noble,  lit.  E., 

and  'H.  P.  Hahrick 

RESPONSE  GENERALIZATION  AS  A  FUNCTION  OF 
INTRATASK  RESPONSE  SIMILARITY.  -  -  Jour. 
Exper.  'PsyChoL,.  51  ((6)i;  4055412,  June  1956. 

DLC  (BF1.J6,  v.  51) 

The  subjects  were  trained  to  exert  different 
amounts  of  force  on  a  semirigid  control  In  re¬ 
sponse  to  number  stimuli.  Intratask  similarity  was 
varied  by  employing  two  versions  of  the  task, 
differing  in  the  degree  of  separation  between  re¬ 
quired  adjacent  force  responses.  Responses  were 
measured  on  a  continuous  scale  and  response  dis¬ 
tributions  were  obtained  for  several  response 
points  under  both  conditions  of  response  similarity. 
These  distributions  are  interpreted  a.,  empirical 
igfacti'ents  of  response  generalization  .  'It  Its  shown 
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that  generalization  of  individual  responses  is  sig¬ 
nificantly  smaHef  for  the  condition  of  greater 
intratask  response  similarity  Phis  condition  re¬ 
sults  in  steeper  generalization  gradient's.  Despite 
this  effect  adjacent  response  distributions  Show 
more  overlap  when  the  required  responses  are 
spaced  more  Closely.  (Authors'  summary,  modi¬ 
fied)) 


5697 

Nyatrom,  C.  O. , 

R.  E.  Morin,  and  D.  A.  Grant 
TRANSFER  EFFECTS  BETWEEN  AUTOMATICAL¬ 
LY-PACED  TRAINING  SCHEDULES  IN  A  PER¬ 
CEPTUAL-MOTOR  TASK.  - Jour.  Gen.  Psychol. , 

55  (fife  9-17.  July  1956.  DLC  (,BFli.J04,  v.,  55,)- 

Same  as  the  report,  Item  no,  1891,  vol.  n. 


5698 

Rockway,  M,  H., 

G.  A.  Eckstrand,  and)  R.  L.  Morgan 
THE  EFFECT  OF  VARIATIONS  IN  CONTROL -DIS¬ 
PLAY  RATIO  DURING  TRAINING  ON  TRANSFER 

TO  A  LOW  RATIO. - Wright  Air  Development 

Center.  Aero  Medical  Lab.,  Wrlght-Patterson  Air 
Force  Base,  Ohio.  (Project  no,  7197 -71 63 5i).  WADC 
Technical  Report  no,  56-10,  Oct.  1956.  tv*  12  p, 

AD  110  640  "  PB  121  886 

Three  groups  of  subjects  received  25  one-minute 
training  trials  on  a  two-dimensional  compensatory 
tracking  task  using  one  of  three  different  control 
display  ratios.  The  results  were  as  follows:  (V)) dur¬ 
ing  training,  tracking  performance  was  a  function  of 
the  control -display  ratio  employed;  (2)  practice  with 
all  of  the  training  ratios  produced  significant  posi¬ 
tive  transfer  to  the  test  ratio;  and  (31)  the  differences 
among  the  groups  during  the  test  period  were  not 
statistically  significant.  (Authors'  abstract,  modified) 


5699 

Selbel,  R. 

RATE  OF  RESPONSE  AND  TIME  ON  TARGET  AS 
MEASURES  OF  MOTOR  PERFORMANCE  [Abstract]. 
-  Amer.  Psychologist,  II  (8):  388.  Aug.  1956. 

DLC  (BF1.A55,  V.  11) 

Motor  performance  on  a  paced  Visual  tracking 
task  was  measured  in  terms  of  both  rate  of  re¬ 
sponse  and  time  on  target.  In  order  to  track  the 
target  the  subject  was  required  to  vary  the  rate  of 
response  and  time  on  target.  In  order  to  track  the 
target  the  subject  was  required  to  vary  the  rate 
at  which  he  turned  a  crank.  The  independent  vari¬ 
ables  of  the  experiment  were  speed  of  pacing, 
force  necessary  to  perform,  and  distribution  of 
practice.  Results  indicated  that  rhte  of  response 
was  almost  directly  proportional  to  variations  in 
pacing  speed,  but  was  independent  of  variations  in 
force  requirement  and  distribution  of  practice. 

Time  on  target  was  affected  by  variations  In  all 
three  independent  variables.  (Quoted  in  full') 


5700 

Senders,  J.  W. 

—RACKING  WITH  INTERMITTENTLY  ILLUMI¬ 
NATED  STIMUJI-Il  -  —  In :  Symposi.umi  on  Air 


Force  human  engineering,  personnel,  and  training 
research,  p.  244-247.  Air  Research  and  Develop¬ 
ment  Command,  Baltimore,  Md.  ARDC  Technical 
Report  56-8,  1956. 

DLC  (UG633A3 77163,  no.  56-8,  1956) 

When  subjects  performed  a  Continuous  tracking 
task  on  two  separate  Indicators,  the  simultaneous 
scores  obtained  were  not  monotonic  Increasing 
functions  of  frequency  of  presentation.  Instead,  a 
local  maximum  in  performance  was  foundl  in  the 
vicinity  of  *0  exposures  per  min,  per  indicator. 
This  value  is  probably  related  to  a  natural  alter¬ 
nation  rate  for  this  task.  The  fact  that  the  level 
of  performance  at  this  maximum  was  still  far  less 
than  that  obtained  in  continuous  Illumination,  sug¬ 
gests  strongly  that  the  sampling  procedure  used 
by  a  practiced  subject  is  not  periodic  but  instead 
is  adapted  and  adjusted  to  match  the  short-term 
characteristics  of  the  time  function  being  dis¬ 
played  rather  than  the  long-term  statistical  char¬ 
acteristics.  (From  the  author's  summary) 


5701 

Shephard,  R.  J. 

A  NULL- POINT  DISCONTINUOUS  ELECTRICAL 
PURSUIT  METER.  — -  Jour.  Applied  Psychol., 

40  (  5):  287-294.  Oct.  1956.  DLC  (BF1.J55,  V,  40.) 

Description  Is  given  of  a  null-balance  electrical 
pursuit  meter  based  on  a  Wheatstone  bridge  cir¬ 
cuit.  Evaluation  in  a  group  of  normal  subjects 
shows  that  under  resting  conditions  1$  yields  re¬ 
peatable  meafur  ements  of  an  Initial  r esponse  time 
and  a  total  response  time  for  a  coordinated  manual 
task  of  the  type  encountered  In  flying  an  aircraft. 
Possible  applications  include  addition  and  svbtrac- 
tton  problems,  Code  substitution,  discrimination 
tests,  and  measurements  of  visual  contrast  dis¬ 
crimination.  During  the  stress  of  high-pressure 
breathing,  there  is  a  significant  Increase  of  Initial 
response  time  and  error,  while  the  total  response 
time  tends  to  be  reduced.  These  changes  cannot 
be  reproduced  by  local  venous  congestion  or  the 
wearing  of  pressure  breathing  equlpmert  alone,  and 
It  is  suggested'  that  they  represent  a  panic  reac¬ 
tion  to  the  pressurization.  Training  gives  a  marked 
Improvement  in  the  ability  of  ill)  subjects  to  iper- 
form  the  task  during  the  period  of  pressurization. 
(Author  's  Summary)) 


'5702 

Slddall,  G.  J., 

and  D.  H.  Holding 

ERRORS  OF  AIM  AND  EXTENT  IN  MANUAL 
POINT  TO  POINT  MOVEMENT.  — -  Ministry  of 
Supply  (Gt.  Brit. ).  Directorate  of  Physiological  and 
Biological  Research.  Clothing  and  Stores  Experi¬ 
mental  Establishment.  Report  no.  63,  Jan.  1 956. 

110  ip.  A©  109  920'  UNCLASSIFIED 

Forty- eight  subjects  were  required  to  draw  as 
fast  as  possible  four  lines  In  succession  from  a 
starting  point  to  a  target  after  a  brief  pretralnlpg. 
■Four  directions  of  movement  were  compared:  (1) 
left  to  right,  (2!)  right  to  left,  (3)  outwards  from  the 
front  of  the  body,  and  (4)  Inward  to  the  body.  The 
results  were:  (1)  errors  of  extent  were  greater 
than  errors  of  alifn;  (2)  constant  errors  were  over¬ 
shoots  and)  deviations  to  the  right  of  the  target;  i(3'i) 
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there  were  no  differences  In  accuracy  between  the 
four  directions,  ( 41)  duration  of  left  to  right  move¬ 
ments  was  less  than  duration  of  movements  In  the 
other  three  directions;  and'  (5)  speed  and  accuracy 
were  negatively  correlated1.  (Authors'  abstract,  mod 
lfled) 


5703 

Simon,  J.  R.  , 

and  Karl  U.  Smith 

THEORY  AND  ANALYSIS  OF  COMPONENT  ER¬ 
RORS  IN  AIDED  PURSUIT  TRACKING  IN  RELA- 
TK)N  TO  TARGET  SPEED  AND  AIDED  TRACKING 
TIME  CON8TANT.  •**—  Jour.  Applied  Psychol., 

40  (6):  367-370.  Dec.  1956.  DLC  (BFl.Ji55,  v.  40) 

Records  of  error  from  27  subjects  are  analyzed 
to  find  the  relation  between  types'  of  error  In  pur¬ 
suit  tracking  and  two  main  determinants  of  track¬ 
ing  accuracy,  target  Speed,,  and1  aided  tracking  time 
constant,  The  main  finding  of  this  Study  Is  that  the 
psychological  effects  of  an  aiding  device  are  com¬ 
plex.  Different  types  of  movement  which  produce 
error  are  differentially  affected  by  the  aid.  In¬ 
creasing  the  aiding  decreases  the  frequency  of 
short- wavelength  (fine  positioning)  and  long-wave¬ 
length  (rate  control)  errors-.  However,  errors  of 
Intermediate  wavelength  are  Increased  th  frequency 
when  aiding  Is  Increased.  Since  the  Intermediate- 
wavelength  errors  account  for  most  errors  In  this 
task,  the  latter  finding  points  to  the  hampering  ef¬ 
fects  of  aided  tracking.  Increasing  target  speed  in¬ 
creases  the  frequency  of  all  types  of  err of.  The 
experimental  findings  are  Interpreted  as  supporting 
a  resonance  theory  of  tracking,  i((f$of&  the  authors' 
Summary) 


5704 

Stockbridge,  H.  C.  W. 

LEARNING  TO  AIM  AT  MOVING  TARGETS  WITH 

KNOWLEDGE  OF  RESULTS.  -  Clothing  and 

Stores  Experimental  Establishment.  Directorate  of 
Physiological  and  Biological  Research,  Ministry  of 
Supply  (Gt.  Brit,).  Report  mo-.  68,  July  1956.  9+1  p. 
AD  123  605  UNCLASSIFIED 

Two  groups  of  six  subjects  learned  to  aim  at  a 
mo1  ng  target  while  given  either  no  knowledge  of 
results  or  an  Immediate  auditory  indication  of  re¬ 
sults  and  numerical  scores.  Both  groups  were  then 
tested  with  no  knowledge  of  results,  and  were 
asked  to  estimate  the  quality  Of  their  pe  r  for  mane  e . 
Knowledge  of  results  during  training  apparently  had 
a  beneficial  effect  both  on  the  acquisition  of  aiming 
ski'll  and  on  the  formation  of  standards  of  perform¬ 
ance. 


The  experiment  Involved  use  of  an  8  x  8  Latin 
square  repeated  10  times.  The  8  angles  (0“,  30°, 
45°,  60°,  90°,  120°,  135°,  and  150°)  were  repre¬ 
sented  by  Latin  letters  and  the  5  velocities  (2. 5, 
3.0,  3.  5,  4.0,  and  4.  5  cm. /sec. )  by  the  1  squares. 
Each  of  two  experimenters  collected  data  from  40 
subjects  assigned  to  the  5  squares  representing  ve¬ 
locity.  Analysis  of  variance  of  the  standard-error 
scores  revealed  the  trigonometric  relationship  of 
precision  and  angle  of  linear  pursuit-  movements  as 
found  in  previous  studies  in  this  series.  There  was 
a  significant  difference  In  the  functions  obtained 
from  the  data  of  the  two  experimenters.  Velocity 
has  no  significant  effect,  but  when  the  error-scores 
are  divided  by  trial-duration,  thus  reducing  the 
scores  to  errors  per  unit  time,  this  measure  in¬ 
creases  significantly  as  velocity  increases.  The 
function  Is  linear  over  the  range  of  velocities  used 
in  the  experiment.  (Authors'  summary,  modified) 


fc.  Other  Senses 


5706 

Hirsh,  1.  J., 

R.  C.  Bilge  r,  and  B.  Hl,  Deatherage 
THE  EFFECT  OF  AUDITORY  AND  VISUAL  BACK¬ 
GROUND  ON  APPARENT  DURATION.  —  Arner . 
Jour.  Psychol.,  69  '(4)il  561-574.  Dec.  1956. 

DLC  (BF1.A5,  v.  69) 

The  subjective  perception  of  time  was  studied 
in  relation  to  variations  In  the  level  of  ambient 
noise  or  light  in  the  experimental  room.  The 
subject  was  presented  with  a  stimulus  (tone  or 
light)  of  different  durations  and  asked  to  respond 
by  holding  a  button  for  the  same  length  of  time, 
in  control  conditions  the  four  combinations  of 
light  or  dark,  and  quiet  or  noise,  as  background 
remained  the  same  during  periods  of  stimulus 
and  response.  Experimental  conditions  were  so 
arranged  that  the  dark  or  light  environment  during 
stimulation  could  be  changed  to  light  or  dark 
during  the  response,  or  such  that  quiet  or  else 
could  be  changed  to  noise  or  quiet.  Under  tnese 
conditions,  darkness  or  light  had  no  effect  on  the 
apparent  duratuns  of  tones  or  lights.  Stimuli 
presented  in  the  quiet,  however,  elicited  much 
longer  responses  In  the  noise  than  those  made 
In  quiet  following  a  stimulus  presented  In  the 
noise.  The  differences  decreased  as  the  differ¬ 
ence  between  the  noise  levels  in  the  two  periods 
was  decreased.  It  Is  suggested  that  the  auditory 
rather  than  visual  background  Is  used  to  pace  the 
psychological  clock.  (Authors'  summary,  modified) 


5705 

Thompson,  R.  F. , 

J.  F.  Voss,  and'  W.  J.  Brogden 
THE  EFFECT  OF  TARGET-VELOCITY  UPON  THE 
TRIGONOMETRIC  RELATIONSHIP  OF  PRECISION 
AND  ANGLE  OF  LINEAR  PURSUIT  MOVEMENT. 
—  Amer.  Jour.  PsychoL ,  69  (2):  258-263.  June 
1956.  DLC  (BF1.  A5,  v.  69) 

Performance  of  linear  pursuit- movement  with 
the  right  arm  was  studied  as  a  function  of  angle 
of  movement  from  the  body  and  target  -  veloe  ity . 


5707 

Keidel.  W.  -D. 

(VIBRATION  PERCEPTION:  THE  VIBRATION 
SENSE  OF  MAN-]  Vibrationsreceptlon:  Der  Erschut- 

terungssinn  des  Menschen. - Erlanger  Forschun- 

gen,  Reihe  B,  v.  2.  Erlangen:  Univergltatsbund 
Erlangen,  1956.  154  p.  DLC  (QP301.K45,  1956) 

Research  in  the  field  of  vibration  sensations  is 
reviewed.  The  following  aspects  are  considered: 
physical  characteristics  of  body  as  conveyor  of 
stimuli,  anatomy  of  receptors,  regulation  of  re- 


5708-5711 


AEROSPACE  MEDICINE  BiB'I  .'IOGK  A  PHY  1956 


ceptor-neural  fiber  unity,  thresholds  as  indices  of 
sensitivity,  and1  central  transformation  and  evalua¬ 
tion.  Of  interest  to  aviation  medicine  is  a  chapter 
dealing  with  research  and  clinical  data  on  vibra¬ 
tion  damage  to  the  human  organism  (p.  116-117). 
The  author  concludes  that  there  is  no  specific 
vibration  receptor,  rather,  information  about  vi¬ 
bration  is  transmitted  through  three  different  sen¬ 
sory  organ  systems:  mechanoreceptors  (skin  and 
tendon  end  organs),  the  ear,  and  the  periosteal 
pain  receptors.  Approximately  288  references. 

5708 

Shambaugh,  G. 

TEMPERATURE  RECEPTORS,  AN  ANNOTATED 
BIBLIOGRAPHY,  — —  Quartermaster  Research 


and  Development  Center.  Environmental  Protection 
Research  Division.  Natick,  Mass.  Technical  Re¬ 
port  no.  EP-24,  April  1956.  AD  100  292 

P®  125  896 

This  is  a  bibliography  dealing  with  studies  on  the 
effect  of  heat  and  cold  receptors  In  man  and  ani¬ 
mals.  The  bibliography  is  divided  into  four  sec¬ 
tions:  the  temperature  receptors  in  man  (annotated 
and  listed  chronologically) ;  the  temperature  recep- 
.  tors  in  animals  (annotated  and  listed  Chronolog>iicaMy)i; 
the  effect  of  chemicals  on  temperature  receptors 
(annotated  and  listed  alphabetically);  and  an  alpha¬ 
betical  listing  of  the  above  references,  cross-indexed, 
together  with  additional  pertinent  reference.  (About 
220'  references). 


5.  PSYCHOLOGY  ANlD  PSYCHIATRY 
ilEmyrnonmeintfiqfll  effects  under  <&]/ 


a.  General 


5709 

Ad'amg!,  if.  A,.  1956 

VIGILANCE  TO  THE  DETECTION  OP  LOW  INTEN¬ 
SITY  VISUAL  STIMULI.  — -  Jour.  Expef.  Psycho!., 
52  P)8  204 ‘208.  Sept.  1956.  DLC  (BFI.J6,  v,  52) 

Vigilant  or  attentive  behavior  was  studied.  The 
Vigilance  Test  was  used  to  evaluate  the  ability  to 
detect  small,  low- Intensity,  aperlodtcatly  presented 
visual  stimuli  over  a  relatively  long  period  of  con¬ 
tinuous  observation.  Each  of  four  groups  **■  pre¬ 
sented  stimuli  at  one  of  two  brightness  levels  and 
one  of  two  presentation  times.  The  watching  period 
wa#  110  min.  A  10-mln.  rest  wa#  then  given  and 
this  was  followed  by  another  10  min.  of  watching. 
The  results  were  as  follows:  (at)1  Average  number 
of  stimuli  detected;  was  related  to  stimulus  bright¬ 
ness  and  duration,  (b)  All  groups  showed  a  steady 
decline  In  proficiency  over  the  llO-mln.  period. 

(c)  All  groups  displayed  gain  over  rest,  (id);  The 
two  groups  having  a  short  stimulus  presentation 
time  made  a  number  of  responses1  In  tne  absence 
of  the  littmulus;  light!  ;(iA’uthor'S  'summary# 

5710 

Hersh,  P.  J., 

J.  Ml.  Notterman,  and  W.  N,  Scihoenfeld1 
RELATIONS  BETWEEN  ACQUIRED  AUTONOMIC 
AND  MOTOR  BEHAVIOR  DURING  AVOIDANCE 
CONDITIONING .  School  of  Aviation1  'Mediclhe,. 
Randolph  Alf  Force  Base,  Tex.  Report  ho.  56-80, 
May  -119:56,  7  ip.  A#  Ft  6  539  JiJV  293 

Eifnpioythg  condttlonedi  heart  rate  to  measure  ah- 
xiety,  2(0  male  students  were  conditioned1  using  a 
(tone  and  a  regularly  paired  electric  shock  as  ipun- 
ishment.  Subjects  were  then  given  a  telegraph  key 
which,  pressed  at  the  right  time,  enabled  them  to 
avoid  boiling  shocked1.  After  the  avoidance  response 
was  ileaf  nedl.  the  group  was  divided;  into  two  sub¬ 
groups.  For  .me  subgroup  the  extinction  phase  of. 
the  experiment  consisted  of  presentllng  the  tone  wiitih- 


out  the  shock  with1  the  subject  free  to  make  the 
avoidance  response  of  not,  The  second  subgroup  re  - 
celved  ten  presentations  of  the  tone  without  shock 
white  forcibly  festfainedi  and;  thus  unable  to  make 
the  avoidance  response;  the  extinction  then  continued 
in  the  Same  manner  as  with  the  first  subgroup.  Re¬ 
sults  showed  that,  when  the  avoidance  response  was 
well  learned,  the  acquired  anxiety  receded.  Subjects 
of  the  festfalfiedi  group,  forced  lb  fthfli  put  that  the 
electric  shock  was  no  longer  part  of  the  situation, 
lost  their  anxiety  more  rapidly  than  those  who  were 
ailpwedt  ip  discover  this  fact  top  themselves. 
(Authors'  abstract) 


5711 

Bou8field,  W.  A., 

Jk  Ester  son,  and  G.  A.  Whltmaf  sli 
THE  EFFECTS  ON  CONCOMITANT  COLORED  AND 
UN COLORED  PICTORIAL  REPRESE NTATIONS  ON 
THE  LEARNING  OF  STIMULUS-  WORDS.  — -  ihl'v, 
of  Connecticut,  Storrs  (Contract  Nonr-631  (00)). 
Techmcai  Report  no.  18,  June  1956.  5  p. 

AD  100  599  UNCLASSIFIED 

The  experiment  permitted  a  comparative  test  of 
the  immediate  retention  of  25  sM'mUlul  words,  aid 
of  which  were  nouns,  when  they  were  presented 
twice  fpf  learning  under  three  conditions  as  fol¬ 
lows:  a,  words  alone ;  b,  words  presented  simul¬ 
taneously  with1  their  uncolored  pictures;  c ,  words 
presented  simultaneously  with  their  colored;  pic¬ 
tures.  These  three  conditions  were  interpreted  as 
representing  varying  degrees  of  the  compounding 
of  signs  of  the  objects  connected;  by  the  words. 

The  results  were  regarded  as  giving  support  to 
the  following  experimental  hypothesis:  With  the 
number  of  presentations  for  learning  of  stimulus- 
words  held  constant,  the  number  of  these  words 
recalled  by  subjects  should  vary  positively  with 
the  number  of  simultaneously  presented!  additional 
signs.  The  theoretical  rationale  of  the  study  was 
taj'sedl  ofn  the  model  of  classical  conditioning. 
(Authors'  summary) 
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5712 

French,  E.  G.  _ 

EFFECTS  OF  THE  INTERACTION  OF  FEEDBACK 
AND  MOTIVATION  ON  TASK  PERFORMANCE  [Ab¬ 
stract].  — 1  Amer.  Psychologist,  11  (8):  395.  Aug. 
1956.  DLC  ('BF1.A55,  v.  11) 

The  hypothesis  tested  here  Is  that  task-relevant 
feedback  for  achievement- motivated  subjects  and 
"feeling"  feedback  for  affiliation-motivated  sub¬ 
jects  would  produce  higher  performance  scores 
than  the  reverse.  In  addition  to  the  motivational 
and  feedback  variables,  the  extent  to  which  the  task 
was  presented  as  a  group  or  as  an  individual  prob¬ 
lem  was  varied.  The  results  Included  a  highly  sig¬ 
nificant  interaction  between  kind  of  motivation  and 
perceived  nature  of  the  task  with  subjects  with  high 
affiliation  motivation  doing  less  well  under  the  in¬ 
dividual  orientation.  (Quoted  In  full)1 


5713 

Holland,  J.  G. 

VIGILANCE  AND  SCHEDULES  OF  REINFORCE¬ 
MENT  [Abstract],  Amer.  Psychologist,  i'l!  '(8)s 
414,  Aug.  1956.  DLC  (BF1.A55,  v.  11) 

The  parallel  between  decreasing  efficiency  In 
vlgl'lance  tasks  and  experimental  extinction  suggests 
that  detection  of  the  event  for  which  a  person  is 
watching  serves  as  reinforcement  for  the  observ¬ 
ing  behavior  preceding  the  detection.  This  possibil¬ 
ity  was  investigated  by  providing  different  sched¬ 
ules  of  detectable  events  (fixed-?  Interval  and  fixed- 
ratio  schedules)  in  a  vigilance  task  and  obtaining 
cumulative  records  of  a  response  which  made  the 
detection  possible  (i.e.,  an  observing  response). 
These  records  resemble  those  obtained  In  operant 
conditioning  with  animals  demonstrating  that  de¬ 
tections  serve  as  reinforcers  and  Suggest  that  vigi¬ 
lance  phenomena  reflect  responses  which  follow  the 
principles  of  operant  behavior.  (Quoted  in  full) 


5714 

Lansing,  R.  <V., 

E.  Schwartz,  and  D.  B.  Lindsley 
REACTION  TIME  AND  EEC  ACTIVATION  [Ab¬ 
stract].  Amer.  Psychologist,  $$  (I8)i  433.  Aug. 
1996.  DLC  (BF1.A55,  v.  11) 

Behavioral  attentiveness  is  associated  with  EEC 
activation  and  alpha  blockade  in  the  EEG.  Psycho¬ 
logically,  attentiveness  Is  reflected  In  reduced  re¬ 
action  time.  The  problem  is  to  relate  reaction 
time  to  EEG  activation.  Visual  reaction  times 
were  measured  during  three  conditions:  resting 
with  alpha  waves,  resting  without  alpha  waves, 
and  alerted  with  alpha  blockade.  Reaction  times 
vary  with  duration  of  foreperiod  alerting,  attaining 
minimal  levels  In  300  milliseconds.  Since  EEG 
activation  occurs  within  this  same  interval,  both 
reaction  time  and  activation  are  identified  with  an 
attentive  set.  Reaction  times  during  the  alerted 
condition  averaged  220  milliseconds  in  contrast 
to  273  milliseconds  for  resting  conditions.  (Quoted 
in  full) 


5715 

Mackworth,  Ji.  F., 

and  N.  H.  Mack  worth 

THE  OVERLAPPING  'OF  SIGNAUS  FOR  DECISIONS. 


—  Aimer.  Jour.  Psychol.,  69  ( 1 ):  26-17.  March 
1956.  DLC  (BF1.  A5,  v.  69.) 

Same  as  the  report.  Item  no.  4591,  vol.  IV. 


5716 

Warren.,  Ji.  M. 

INTERTASK  TRANSFER  I'M  CODE  SUBSTITUTION 
LEARNING.  Jour.  Genetic  Psychol.,  89  (1): 

65  70.  Sept.  1956.  DI.C  (L11.P4,  v.  89)' 

Two  experiments  were  performed  to  measure 
the  amount  of  intertask  transfer  In  code  substitu¬ 
tion  learning,  fe  the  first  experiment  1*6  subjects 
were  tested  on  a  different  task  each  day  for  16 
days,  and  16  subjects  on  the  same  task  each  day 
fpr  16  days.  Both  groups'  performance  was  then 
compared  on  a  series  of  four  new  transfer  codes. 
Thirty  subjects  were  tested  on  five  different  codes 
a  day  for  two  days  ini  the  second  study.  The  two 
groups  tested  on  a  series  of  different  tasks  showed 
Increments  of  37  and  25.6%  In  their  mean  total 
substitutions  per  test  period  between  the  first  and 
16th  and  10th  tasks,  respectively,  which  were  sig¬ 
nificant  at  the  .001  confidence  level.  The  group 
which  had  practiced  on  the  same  tasks  for  16  days 
Was  not  significantly  Inferior  to  the  group  whicihi 
had  practiced  different  tasks  each  day,  when  both 
groups  were  compared  oft  a  series  of  transfer 
task#.  It  1#  concluded1  that  itlie  effects  of  adjustment 
to  the  learning  Situation  wear#  largely  'responsible 
fop  the  intertask  transfer  found,  f  Author '  s  summary)) 


Ik  Psychology  of  Personality 


'517*7 

Barry,  3i.  R. 

A  FURTHER  STUDY  OF  TH'E  MCKINNEY  RE¬ 
PORTING  TEST  SCORES,  s  Jour.  Abnormal1  and) 
Social  Psycho).,  53  (2):  258-260.  Sept.  1956. 

DLC  (RC321.J7,  v.  53) 

The  McKinney  Reporting  Test  was  administered 
to  a  group  of  799  first  pilots  and  copilots  prior  to 
starting  8-29  Combat  Crew  Training.  Criterion 
ratings  of  adjustment  in  training  reflecting 
anxiety  -  proneness,  predlsiiosition  to  unfavorable 
reactions  to  stress  and  frustration,  and  poor 
defenses,  were  developed  on  the  basis  of  medical 
and  training  records,  sociometric  data,  and 
psychological  test#  and)  interviews.  Two  criterion 
groups,  each  consisting  of  200  pilot#  and)  copilots, 
were  selected  from  the  upper  and  lower  extremes 
of  adjustment  ratings  to  define  the  maximuni 
adjustment  differences  In  the  population1.  The 
performance  on  the  McKinney  test  by  the  upper 
criterion  group  was  characterized  by  greater 
consistency  and  was  less  affected  by  the  frus¬ 
trating  conditions  of  the  test  than  that  of  the 
lower  criterion  group.  On  the  whole  this  study 
supports  the  hypothesis  that  the  test  discriminates 
by  means  of  frustration  reactions  between  stress- 
sensitive  and1  stress-  resistant  groups.  The 
stress- sensitive  persons  as  a  group  were  less 
consistent  ini  their  test  iperioffnance  than  the 
stress-resistant  group. 
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5718 

Barry,  J.  R., 

S.  C.  Fulkerson,  A.  L.  Kubala,  and  M.  R. 

Seaquist 

SCORE  EQUIVALENCE  OF  THE  WECHSLER- 
BELLEVUE  INTELLIGENCE  SCALES,  FORMS  I 

AND  IL  -  School  of  Aviation  Medicine,  Randolph 

Air  Force  Base,  Tex.  Report  no.  56-23,  May  1956. 
4  p.  AD  113  691  PI)  I'M  530 

In  order  that  the  equivalence  of  Form  I  and 
Form  II  of  the  Wechsle  r-  Bellevue  Adult  Intelli¬ 
gence  Scale  might  be  evaluated,  these  two  forms 
were  administered  on  alternate  days  to  38  officers. 
When  the  tests  were  used  as  equivalent  forms,  a 
reliability  coefficient  of  .fl1  Was  obtained.  Signifi¬ 
cant  practice  effects  were  found  for  the  Verbal, 
Performance',  and  'Full1  Scale  IQ's,  and  for  four  of 
the  subscales,  'tacit  of  equivalence  from  form  to 
form  occurred  for  the  Similarities,  Object  Assem¬ 
bly,  and  Digit  Symbol1  subscales.  IQ  differences 
were  considered  to  be  excessive  for  91  of  the  36 
officers  even  after  corrections  for  practice  were 
made.  The  Implication  of  the  study  is  that  the  two 
forms  should  be  used  in  the  clinic  interchange¬ 
ably  with  caution  only. 


5719 

Berkowltz,  L. 

SOCIAL  DESIRABILITY  AND  FREQUENCY  OF  IN¬ 
FLUENCE  ATTEMPTS  AS  FACTORS  I'N  LEADER¬ 
SHIP  CHOICE.  Jour.  Personality,,  24  (4))ii  424- 
435.  June  1950.  DLC  ( B'F  1 .  J66,  V,  2’# 

Airmen  at  the  Officers  Candidate  School  (OCS.), 
while  still  C’c.vm!pa>ralli‘vi'  sitcaingers  to  each'  other, 
were  formed1  Into  19  six* men  groups  and  assigned 
the  task  of  assembling  a  footbridge  out  of  precut 
lumber.  Observers  Categorized1  the  task  behavior  Of 
the  subjects  as  either  attempted  leading  of  non- 
leading  acts,  At  the  end1  of  the  session  or  when  the 
group  Had1  finished  the  task,  the  observers  rated 
each  subject  as  a  leader-- attempting  to  and'  succeed¬ 
ing  Ini  directing  the  activity  of  the  others  in,  the 
group,  The  subjects  also  answered1  three  soclofnet- 
rtc  of  near -soclome trie  Items.  Criteria  of  success 
Ifi'  OCS  were  Obtained  from  peer  r  a  tings  made 
ihalfway  through  and1  at  the  completion  of  the  16- 
week  offlCef  tfalnlhg  course.  The  results  support 
the  following  hypotheses:  (1)  the  extent  to  which,  an 
individual  II  nominated1  for  the  position  of  group 
leader  In,  the  situational  task  will  he  posl'tfveliv  re  - 
lated  to  the  Criteria  of  effecittvenes's  tin  OCS,  and: 
i("2))'  the  subjects  generally  nominated  as  leaders  will® 
have  made  relatively  many  attempts  to  direct  the 
activity  of  others  tn  the  group,  and1  will  have  'been 
rated1  frequently  bv  these  Other  s  as  desirable  so  - 
c iai  companions:.  Several1  'problems  pertinent  to  the 
use  of  'Situational1  tests,  for  leadership  -  elec  tion 
are  outlined.  '(,  Vuthar's  summary,  m-xlifledl)' 


5720 

Cohen,  s.  Il  . 

A.  J.  Silverman,  Mid1  Nc  iR,  Burch’ 

A  TECHNIQUE  FOR  THE  ASSESSMENT  OF  AFFECT 
CHANGE.  —  Jiouf,  Nervous  and1  Mental1  Diseases, 
•24  ’(|46:  352  360.  Oct.  1956. 

DLC  (R.C321.  J'83.  v.  .J2'4S)' 


Producing  an  increase  In  the  subject’ s  arousal 
level1  with  stimulants,  epinephrine,  Of  emotional 
stimuli  was  accompanied  by  an  Increase  followed  by 
a  decrease  In  the  amplitude  of  galvanic  skin  re¬ 
sponses  to  specific,  externally  appUed  stimuli.  This 
was  associated1  with  a  continuous  Increase  In  the 
frequency  of  spontaneous  responses.  A  decrease  In 
the  amplitude  of  specific  responses,  accompanied  a 
decrease  In  the  arousal  level.  The  subjects’  respon¬ 
ses  to  a  group  of  words  were  compared  before  and 
after  several  words  had  been  focused  on  during  an 
Interview  where  attempts  were  made  to  Increase  or 
decrease  the  affect  associated  with  them.  The  re¬ 
sults  Indicated  that  the  general  level  of  anxiety  was 
lowered  and  less  diffuse.  However,  specific  respon¬ 
ses  to  a  limited  number  of  words  increased,  and 
the  galvanic  skin  responses  appeared  to  vary  with 
the  affective  responses  of  the  subject.  ((op!f om,  the 
authors'  summary, I 


5721 

Flandrois,  R. 

[THE  RORSCHACH  TEST  IN  THE  FRENCH  FIGHT¬ 
ER  PILOT]  Le  test  de  Rorschach  chez  le  pilote  de 
Chasse  ffanga'il- Me'declne  ae'ronautlque  (Paris)!, 
’ll1  (2)it  167- 195.  1956.  to,  French,  with  English 
summary  (p.  195).  DLC  (TL555.M394,  v.  M) 

A  comprehensive  analysis  is  presented  of  results 
of  the  experimental  administration  of  the  Rorschach 
test  to  Jet  pilots  In  France.  No  significant  differ¬ 
ences  from  normal  were  observed  in  pilots,  but 
the  following  trends  were  noted:  (1)  a  relatively 
great  number  of  whole  responses  and  observations 
of  human  and  animal  movement;  (2)  an  Increased 
reaction  time  and  percentage  of  animal1  responses 
In  noncoraral ssioned  officers:;  (3)  a  reversal  of  the 
order  of  frequency  of  types  of  color  responses; 
and  (4)  an  increase  in  the  number  of  Individuals 
classified  as.  Introverts.  It  is  concluded  that  toe 
test  could  be  a  valuable  aid  In  the  supervision  of 
flying  personnel. 


5722 

Matarazzo,  j.  D„ 

G.  A,  Witt,,  and1  G„  Saslow 
ADAPTABILITY  SCREENING  OF  FLYING  PER¬ 
SONNEL:  HUMAN  MAZE  PERFORMANCE  AS  A 
FUNCTION  OF  INCREASING  LEVELS  OF  ANXIETY. 

Washington  UrUV.  School  of  Medicine,  St,  Louis, 
Mo.  •  Issued  by  School  Of  Aviation  Mediclhe ,  Ran¬ 
dolph  Air  Force  Base,  Tex.  Report  ho.  55-120, 

April  1956.  ||  p,  AD  107  823  I  B  124  510 

One  hundred  and  one  male  subjects  were  ad¬ 
ministered  the  Modified  Taylor  Manifest  Anxiety 
Scale,  an  Intelligence  test,  and  a  standard  stylus 
maze.  The  group  was  divided  into  seven  subgroups, 
at  Increasing  steps  Of  an  anxiety  scale,  according 
ip,  Taylor  scale  scores  and1  these  subgroups  were 
compared  on  two  measures  of  maze  learning:  time 
and  trials  to  reach  a  criterion  level.  The  results, 
using  time  as  a  learning  measure,  supported  the 
hypothesis  that  anxiety,  an  acquired'  drive,  wouldi 
facilitate  learning  up  to  a  point  and  that  beyond  this 
level  Increased  anxiety  would  be  associated  with  a 
decrement  In  (performance.  The  data  with  trials,  in¬ 
dicated1  a  rectilinear  relationship.  Since  time  is  a 
continuous  factor  and  trials  a  discrete  variable.  It 
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was  concluded  that  the  hypothesis  was  generally 
supported.  ('Authors''  abstract) 

6:7,23 

O'Connor,  W.  F., 

and  Ji.  T.  Bair  t 

ANXIETY  AND  FLYING.  D.  MAJOR  SOURCES  OF 
ANXIETY  AMONG  PRE-SOLO  STUDENTS. - Na¬ 

val'  School  of  Aviation  Medicine,  Pensacola,  Fla. 
Special  Report  no.  56-7,  Feb.  2i9i,  1956.  |17]!  p. 

AD  99  133  UNCLASSIFIED 

The  most  significant  source  of  anxiety  among 
pre-solo  students  was  found  to  toe  fear  of  failure, 

F eaf  of  flight  hazards  appeared  to  toe  far  less 
frequent  a  source  of  anxiety  for  beginning  students 
than  such  factors  as:  Instructor  behavior  and'  poor 
performance.  Lack  of  confidence  lift  handling  air¬ 
craft  and1  feelings  of  Inadequacy  during  the  ipre-so- 
lo  stages  were  recognized  toy  both  students  and'  In¬ 
structors  asi  normal  responses’.  (Authors'  conclu¬ 
sions,  modified) 


5724 

Polltur,  D., 

and  Y.  Canel 

§A  THERAPEUTIC  EXPERIMENT  FOR  '.'HE  SYN¬ 
DROME  OF  LOSS  OF  SELF-CONFIDENCE  IN  THE 
JET  PI'LOT]  Sur  un  essai  the'rapeutique  du  syn¬ 
drome  de  la  perte  de  conf lance  en  sol  chez  le 

ipllote  d 'avion  a  re'actlon.  -  Medecine  ae'rdnau- 

'tlque  (Parts), v  M  4^i:  li?5;6.  te  Frenelt 

DLC  (TL555.M394,  v.  11) 

The  warm:  baths  of  Luxeull  (France)  were  found 
to  have  a  beneficial  effect  on  pilots  Suffering  from 
fear  of  flying.  Ninety  per  cent  of  volunteer  pa¬ 
tients  tf  eatedl  at  the  'baths  showedl  a  slghf/lcant  fm» 
ipro.vement  Of  symptoms  of  insomnia  and  lack  of 

confidence. 

5725 

Rolf,  Mi, 

PRESERVICE  PERSONALITY  PROBLEMS  AND  SUB¬ 
SEQUENT  ADJUSTMENTS  TO  MILITARY  SERVICE: 
GROSS  OUTCOME  IN  RELATION  TO  ACCEPTANCE- 
REJECTION  AT  INDUCTION  AND  MILITARY  SERV¬ 
ICE.  ==-  iTtotv,  of  Minnesota,  Minneapolis;  issued  by 
School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  too,  '5*5*  M®,  April  1956.  I1?  p. 

AD  113  602  PB  121866 

ThliS  Is  ihe  first  report  of  a  longitudinal  follow¬ 
up  Study  of  patVentS  of  public  school  child  guidance 
cilfttcs  and'  a  nonpatlent  control1  group  through  sub- 
sequent  military  service.  The  object  l's  to  discover 
objective  factors  associated  with  predisposition  to 
adult  maladijustment,  with  particular  reference  to 
military  service,  for  application  ifti  selection  pro¬ 
cedures.  Results  based'  on  2,  542  Minnesota  cases 
reported  Indicate  that  membership  tn  a  'behav¬ 
ior  -problem  group  Is  significantly  adverse  with  re¬ 
spect  to  subsequent  military  service,  but  that, 
to  terms  of  gross  outcome,  the  majority  of  prob¬ 
lem  cases  as  well  as  controls  did  not  appear  un¬ 
satisfactory-  -  hence  the  need  for  a  more  refined 
anailiysis  of  predictors  and'  criteria  to  toe  reported. 

A  preliminary  prediction  study  of  gross  outcome., 
based  on  global  analysts  of  clinic  case  folders .  re  - 
suited  'tin  a  high  degree  of  successful  predictions. 

( Author '  s  ahs'tif act!) 


5726 

Strollo,  M. 

fSOMl  PSYCHOLOGICAL  eHA'RACTi'RBTlCS 
RELATIVE  TO  JET  FLIGHT]  Aicune  caratterts- 
tiche  psicologiche  relative  al  volo  a  reazlone.  — 
Ri vista  #  medic lna  ae  ronauti  c  a  (Romai)j,  l1?1  (2)): 
328-338.  April-June  1956.  In  Italian,  with  English 
sum'mafy  (p.  337)  DLC  (RC1050.R56,  v.  1'9) 

Differential  characteristics  observed  during  an 
investigation  of  pilots  trained  on  conventional  air¬ 
planes  and  recently  changed  to  jet  aircraft  are 
analyzed  from  four  psychological  aspects  (percep¬ 
tual,  motor,  Intellectual,  and'  affective).  A  discus¬ 
sion  is  presented  on  a  state  often  occurring  in  jet 
pilots  and  described  as  a  feeling  of  isolation.  It  is 
a  peculiar  state  of  consciousness  which  appears 
during  solo  flights,  at  high  altitude,  and  is  moti¬ 
vated  by  the  distance  from  "mother  earth." 

5727 

Strollo,  M. 

[TEMPERAMENT  AND  CHARACTER  THE 
PHYSIOGNOMY  OF  AIRPLANE  PILOTS]  Tempera- 
mento  e  carattere  nella  flslonomia  del  pliota  dl 
a  via  zl  one.  -  Rlvlsta  dl  medlclna  aeronautic  a 

(Roma),  19  (1):  79-102.  Jan.  -March  1956.  In  Ital¬ 
ian,  with'  English  summary  i(p,  100 -1'0jJ). 

DLC  (RC1050.R56,  v.  19) 

The  terms  of  temperament  and  character  are  an¬ 
alyzed  and'  then  related  to  the  operational  tasks  of 
a  iptiiot,  Consideration:  Is:  ipvefi'  to  the  significance 
of  Glharaciterblopcal  studies'  In  adaptsblflty  'screens 
ttog  Of  ipulots:  as'  well'  as  in:  the  getoeraj1  evailualtpiv 
of  their  behavior, 


5T28 

Surwlillo,  W.  W. 

PSYCHOLOGICAL  FACTORS  IN  MUSCLE -ACTION 
POTENTIALS:  EMC  GRADIENTS.  —  Jour.  Exper. 
Psychol. ,  52  (4)):  283-272.  Oct.  1956. 

DLC  (DF1.JB,  v.  52) 

The  hypothesis  that  the  slope  of  electromyographic 
gradients  can  be  increased  by  raising  the  Incen¬ 
tives  in  a  task,  was  tested  using  a  compensatory 
pursuit  tracking  task  (A)  and  a  following  pursuit 
tracking  task  (B).  Other  related  factors  Investi¬ 
gated  were  difficulty  and  goal  structuring.  Sixteen 
subjects  performed  Task  A  and  Task  B  in  bal¬ 
anced  order.  Incentives  were  considerably  higher 
in  Task  A,  it  was  more  difficult,  and  more  strong¬ 
ly  structured  than  Task  B.  EMGs  from  three  of 
four  muscleB  studied  revealed  steeper  gradients 
for  Task  A.  The  study  was  repeated  with  16  Royal 
Canadian  Air  Force  men.  In  this  case  t  third 
task  with  a  higher  incentive — doubly  rewarded 
Task  A — was  Introduced.  Results  Indicated  that 
incentive  was  the  primary  factor  In  raising  the 
EMG  gradient.  The  shape  Of  the  gradients  was 
not  affected  by  variations  In  grip  pressure,  mus¬ 
cular  fatigue,  or  the  degree  of  muscular  effort 
required.  (Author's  summary,  imodtf'ied)' 

5729 

Tempereau,  C.  K. 

FEAR  OF  FLYING  IN'  KOREA.  —  Anver.  Jour. 
Psyrhiat  ,  113  (3):  218-223.  Sept.  1956 

DLC  (RC321.  A52,  v.  113) 


89' 


5730-5735  AEROSPACE  MEDICINE  BI'BL.OGRAPHY  1956 


The  "fear  of  flying"  syndrome,  Implying  emotional 
symptoms  sufficient  to  threaten  or  impair  flying 
proficiency,  was  Infrequent  in  Korea  during  1953 
4hd  early  1954.  Fifteen  cases  were  referred  for 
psychiatric  appraisal  In  a  17- month  period,  in  five 
cases  fear  of  flying  was  diagnosed  as  an  incidental 
symptom  In  an  otherwise  unrelated  psychiatric  con¬ 
dition;  In  seven  cases  a  pre-existent  psychiatric 
illness  was  exacerbated  by  flying;  and  only  In  three 
cases  psychiatric  symptoms  were  precipitated  by 
flying.  Five  different  stages  of  emotional  attitudes 
toward  flying  are  distinguished,  the  final  One  cul¬ 
minating  in  a  defense  reaction.  To  attain  a  calm, 
mature  approach  to  flying  the  pilot  or  passenger 
passes  through  two  stages  during  Which  the  mecha¬ 
nism  of  repression  is  operative.  Development  of 
typical  fear  of  flying  reactions  is  discussed  and 
exemplified  by  illustrative  case  histories. 


5730 

VoaS'.  ft.  B. 

ANXIETY,  INTELLIGENCE,  AND  DISTORTION 

TOWARD  SOCIAL  FAVORABILITY.  -  Naval 

School  of  Aviation  Medicine,  Pensacola,  Fla. 
(Project  no.  NM  001  109  100).  Report  no.  10,  May 

,|i  1956,  2  p.  _  UNCLASSIFIED 

Also  published  as  1  INTE  LLIGENCE  AND  THE 
DISTORTION  OF  RESPONSES  ON  THE  TAYLOR 
ANXIETY  SCALE.  s=  Psychol.  Reports,  2  (2): 
87-89.  June  1956.  6LC  (BF21.P843,  v,  2)' 

In  a  study  on  the  fakeabl'lity  of  the  Taylor  Mani¬ 
fest  Anxiety  Scale  a  group  of  84  naval  aviation 
cadets  were  Instructed  to  choose  the  socially  most 
acceptable  answer,  while  another  group  of  319 
cadets  received  normal  Instructions  with  the  added 
statement  that  the  results  will  be  "off  the  record” 
and  confidential.  The  American  Council  on  Educa¬ 
tion  Intelligence  test  (ACE)  was  administered  at 
the  same  time.  For  the  first  group  of  cadets, 
there  was  a  statistically  significant  correlation  of 
-.29  between  the  Taylor  scores  and  the  ACE 
scores.  Under  normal  Instructions  the  correlation 
was  .06. 


5731 

Voas,  R.  B. 

COMPARISON  OF  THE  TAYLOR  ANXIETY  SCALE 
ADMINISTERED  SEPARATELY  AND  WITHIN  THE 
MMPI.  ™  Psychol.  Reports,  2  (4):  373-376.  Dec. 
1956.  DLC  (®F2f,r84'3i,  v.  2)> 

McCreary  and'  Bendlg  found  a  reduction  in  the 
mean  score  of  the  Taylor  Manliest  Anxiety  Scale 
on  retest.  They  hypothesized  that  fatigue  reduces 
the  anxiety  scores  and,  therefore,  that  the  scale 
Imbedded  In  the  full  length  Minnesota  Multiple  Per¬ 
sonality  fnventpfv  Would1  vleild  lower  scores  than 
when  given  separately.  TO1  test  this  hypothesis 
'three  groups  of  naval  cadets  were  given  both  the 
scale  alone  and  the  scale  Imbedded  l'n  the  MMPI. 
The  reduction  In  anxiety  score  on  retest  was  con¬ 
firmed  but  this  reduction  occurred  even  after  ah' 
18-hour  rest  period.  Further,  there  were  ftp  gig  - 
niflcant  differences  between  forms.  These  results 
Were  Interpreted  as  Indicating  that  fatigue  does  not 
affectt  the  anxiety  scores  in  a  consistent  way,  and' 
that  the  two  forms  of  the  Tavlor  scale  are  com 
parable.  (Author's  summary) 


5732 

Voas,  R.  B., 

J.  T.  Bair,  andi  R.  K.  Ambler 
RELATIONSHIP  BETWEEN  BEHAVIOR  IN  A 
STRESS  SITUATION  AND  LATER  SEPARATION' 
FROM  FLIGHT  TRAINING  WITH  EXPRESSED  ANX¬ 
IETY  TOWARD  FLYING. - Psychol.  Reports,  2 

i(«).:  393-397.  Dec.  1956.  DLC  (BF21.  P843,  V,  :2lj) 

Same  a#  the  report,  Item  no.  5125, ,  voi.  IV, 


5733 

Voas,  R.  B., 

J.  T.  Bair,  and  ft,  K.  Ambler 
SOME  EVIDENCE  FOR  THE  CONCURRENT  VALID¬ 
ITY  OF  THE  HEINE  MAN  ANXIETY  SCALE.  =» 
t!.S.  Navy1  School  of  Aviation  Medicine,  Pensacola, 
Fla.  Research  Project  no.  NM  0001  109  l'OO,  Re¬ 
port  no,  I1!,  'May  l.„  1956.  2  p.  AD  105  715 

UNCLASSIFIED 

Also  published  in:  Psvchol.  Reports,  2  (2):  99-100, 
June  1956.  DLC  (BF21.  P843,  V.  2 ))i 

The  Heine  man  Scale  (;a  forced-choice  adaptation 
of  the  Taylor  Manifest  Anxiety  Scale)  Was  admin¬ 
istered  prior  to  the  terminal  interviews  to  234'  Ca¬ 
dets  who  had  failed  or  were  withdrawing  from  the 
Navai  Alf  Training  Program.  The  presence  or  ab¬ 
sence  of  "  anxietv  toward  flying"  statements  dur¬ 
ing  the  Interview  was  used  as  a  criterion  for  con¬ 
current  Validity  of  the  Heinemar,  scale.  The  results 
offer  preliminary  evidence  for  the  concurrent  va- 
lldlty  of  this  measure  In  that  the  Individuals  who 
express  anxiety  toward  flying  In  the  terminal  In¬ 
terview  teftdi  to  have  higher  scores  OB'  the  Heine- 
man  Scale.  Several  Interpretations  of  these  find¬ 
ings  are  advanced. 


5734 

Vries,  E.  de 

[A  DISCUSSION  OF  THE  ROLE  OF  THE  NERVOUS 
SYSTEM  IN  ADAPTATION  TO  FLYING  JET  AIR¬ 
CRAFT]  Dlscussie  over  de  fpj  vaft'  het  zenuwstelsel1 
bl]  adaptatle  aan  bet  vilegeft  met  supervllegtulgen. 

- Nederlands  milltalr  geneeskundlg  tijdschrlft 

(g'Gravenhage),  9  ( iO):  296-31 1 .  Oct.  1956.  In 
Dutch.  DLC  (RC971.N4,  V.  ft) 

Central  nervous  system  adaptation  to  the  com¬ 
plex  demands  of  jet  flight  is  discussed  In  the  light 
of  recent  neurophysiological  advances  and  Pavlov- 
lan  iphyslolOgy.  Sudden  loss  of  the  central  nervous 
system  adaptation  because  of  conflicting  emotions 
and  hyper  stimulation  In  flight,  akin  to  Pavlovlan 
"experimental  neurosis",  may  be  controlled  by 
preselection  of  candidates  without  predisposition 
to  neuroses,  and  by  prevention  of  development 
of  neuroses  during  flight  training  and1  further 
oaf  rler. 


5735 

Walk,  R.  D. 

SELF  RATINGS  OF  FEAR  I'N  A  FEAR  -INVOKING 
SITUATION.  — *-•  Jour.  Abnormal  and  Social  Psychol., 
'5)2'  i('2))e  171-178.  March  I95'6.  DLC  (RC321.  J7,  V.  5?)) 

A  sell -rating  scale  Of  fear  Was  adminl'steired  to 
One  group  Of  airborne  trainees  in'  the  mock  -tower 
fust  iprior  to  jumping,  andl  to  a  second  group  of 
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airborne  trainees  alter  they  had  tints  bed  mock- 
tower  training.  For  both  groups  performance  was 
related  to  the  sell -ratings  of  fear.  Trainees  wlie 
palled1  the  airborne  course  rn ted  themselves  lower 
on  fear  than  those  who  failed  the  course.  Similar  - 
lv,  trainees  who  achieved  correct  jump  technique 
early  If!  mock  -training  marked  lower  fear  ratings 
than  those  who  did  not  learn  correct  jump  tech¬ 
nique  until!  il'ate  in  training.  Supplementary  ques¬ 
tions  Indicated  that  high  self  ratings  on  fear  ac¬ 
companied  by  more  phvslologlcal  reactions  to  mock  - 
tower  jumping.  Trainees  who  admitted  high  fear 
also  tended  to  give  negative  answers  on  questions 
about  danger  on  an  attitude  questionnaire;  they  were 
more  worried  about  Injury  In  airborne  training  of 
combat,  and  admitted  less  confidence  In  their  abll  - 
ltv  to  perform  adequately  In  combat  or  In  para¬ 
chute  jumping.  (From  the  author's  summary) 


5736 

Wallon,  E.  J,, 

and  W.  B.  Webb 

THE  EFFECT  OF  VARYING  DEGREES  OF  PRO¬ 
JECTION  ON  TEST  SCORES.  Nava*  School 
of  Aviation  Medicine,  Pensacola,  Fla.  Research 
Project  no,  NM  001'  1'08'  100,  Report  no.  12,  Feb,  15, 
1956.  20  p,  A#  96  375  UNCLASSIFIED 

Two  projective  test!’  (the  'R'osenzwelg  ipictufe- 
Frustration’  test  and  a  SejUenie  completion  test’) 
were  modified'  1'nto  a  multiple-choice  form.  These 
tests  were  iglven.  In  three  Way,#;  the  pf  bjeeiUye  test 
alone,  Hie  muUlple-c'hbice  alone,  and'  the  projective 
test  given  and1  the  subject®  required  to  watch  their 
responses  to  the  ffiultlple-clhdlce  forth.  The  "ob¬ 
jectification”  resulted  In  a  marked  Increase  In  " so¬ 
cially  acceptable"  responses.  However,  the  joint  ad 
ministration  of  the  tests  more  closel.v  approximated 
the  pufely  projective  response.  (Authors'  abstract) 


f'737 

Wallon,  E.  J.„ 

and  W.  B.  Webb 

A  'NOTE  ’©IN'  THE  EFFECT  ©F_  TEST  S'Ef jOff  THE 

ROSEN7.WEIG  PICTURE  -  FRUSTRATION  TEST.  - 

Naval  School  of  Aviation  Medicine,  Pensacola, 

Flla’i  Research  Project  no.  NM’  OO’l1  108  IKD®,  'Report 
no,  f  l,  Nov,  iq,  ’1956.  3'  p.  iWNCiLASSjiF’lE#’ 

The  Rosenzwelg  Picture-!  .•ustratlon  Test  was  ad- 
mlnlstered  to  a  group  of  70  naval  aviation  cadets 
under  standard  directions  and1  to  a  ’group  of  80’  ca¬ 
dets  with  directions  which  Induced  a  set  to  respond 
|n  the  most  sociably  acceptable  manner,  The  re¬ 
sults  Indicate  that  the  Rosenzwelg  test,  although  a 
projective  measure;,  it®  susceptible  t®  intehfloto'li 
bias  of  the  ’response!  tfl’  favcifabie  directions. 

5738 

Wallon,  E.  J. 

A  STUDY  OF  ROSF.NZWEIG  SCORING  'PATTERNS 
AMONG  NAVAI.  AVIATION  CADETS.  - U.S.  Na¬ 

val  School  of  Aviation  Medicine,  'Pensacola,  Fil'a. 
Research  Project  no,  N'M  004  109  i'OOj,  Report  no. 
ilrQj,  May  4l,  1956.  dip.  AD  105  713  UNCLASSIFIED 

The  'RoseinzWeig  Picture  -  Frustration  Test  was 
ad—'-iistered  to  2 1 0  cadet1!  In  the  llfteenlh  week  of 


pre -flight  training.  After  completion  of  the  entire 
program  the  test  papers  were  scored  tor  21  cadets 
who  dropped  out  Iron  the  program  on  their  own 
request  along  with  an  equal1  number  of  papers  se¬ 
lected  randomly  from  the  successful  group.  There 
were  no  significant  differences  In  aggression  pat¬ 
terns  exhibited  on  the  Rosenzwelg  test  toy  the  sue  - 
cessfut  group  and  the  withdrawal!  group.  Within  the 
withdrawal  group,  however,  cadets  withdrawing  th 
advanced  training  were  significantly  less  extfapunt- 
ftv e  and  ’tended  to  ibe  more  l’mpunttlvo  thahi  ’those 
withdrawing  in  basic  flight  training. 


5739 

Warren,  Nv  ©i 

PSYCHOLOGICAL  ASPECTS  OF  JETS.  «  Air 
Line  Pilot,  25  til):  2-4;  14.  Nov.  1956. 

DLC  (TL504.A5537,  v.  25) 

Psychological  stresses  affecting  pilot  perform¬ 
ance  are  Intensified  in  modern  high-permormance 
jet  aircraft.  Anxiety  may  be  caused  toy  the  loss 
of  pressu:  izatton  at  the  attitude  of  jet  operation, 
the  strain  of  making  accurate  split- second  deci¬ 
sions,  of  the  possibility  of  'mid-air  collision. 
Anxiety,  along  with  other  emotional  problems, 
produces  fatigue  which  can  result  ift  gradual  loss 
of  timing  and’  other  pilot  errors  and  ultimately 
caiise  accidents,  Motivationail  aspects  of  fatigue 
also  affect  the  pilot's  manner  of  flying.  Better 
selection  and  training  will'  help  the  pilot  to  pre¬ 
pare  lor  and  manage  these  stresses  as  w.i'U  good 
physical1  and'  mental1  effi'eiiency. 

5740 

Zaccarla,  ’M.  A..(l 

j,  Schmid,  and  S.  Klubeck 
A  SIMPLE  PRO CEDURE  FOR  D E VELOPING 
EQUIVALENT  FORMS  OF  INTEREST  OR  PERSON- 
AOf¥  QUiSTIONNAaiS,  -«*-  Alt  Forge  'Per  fonne;il 
and'  Training  Research  Center,  Lackland  Air  Force 
'Base,  Tex.  Report  no.  AFFTRC  - TN'-  5:0* 1 07 ,  Aug. 
•1956,  2*5  ip,  (A'R’De  iProjest  ho.  77«„  Task  ft® 
17'077).  AD  98  882  UNCLASSIF  IED 

Same  a!  tte'mi  inp,  5200,  yo:ll,  ®V. 


e.  Social  Psychology 

5741 

I^nzetta,  J.  T., 

G.  R.  Wendt,  P.  Lang  tom,  and  D.  Haetner 
THE  EFFECTS  OF  AN  "ANXIETY-REDUCING" 
MEDICATION  ON  GROUP  BEHAVIOR  UNDER 

THREAT. - Jour.  Abnormal  and  Social  Psychol., 

52  (l):  103-108.  Jan.  1956.  DLC  (RC321.  J7,  v.  52) 

Thfe#- member  teams  worked'  oh  a  group  task 
under  three  experimental  conditions:  f  l)  a  threat 
condition  prior  to  v  hlch  the  rubjects  rco  ivod  iral'lv 
’0i.;5.  mg.  of  a  mixture  of  Seconal  and'  Benzedrine. 

,( 2i):  a  threat  condition  without  medication,  and!  (3  )  ai 
control  ( nonthreat)  condition.  Threat  was  Imposed 
toy  structuring  Iho  sessions  as  e valuation  tr  .  Be 
ta.viorail'  Indices  wore  obtained  from  observers' 
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categoi lzatlons  of  the  behavior  of  group  members 
using  Dales's  category  system,  and  ratings  of  each 
member  on  10  characteristics.  The  subjects'  per 
ceptfons  of  their  group  and  their  own  motivational 
state  were  obtained  from  responses  to  an  adjective 
check  list.  Threat  -  medication  .group#  showed  less 
tension  and  tension  release,  disagreed  to  a  lesser 
extent,  were  less  antagonistic,  and  were  more  ac¬ 
tive  than  threat  groups.  However,  they  were  also 
rated  as  less  efficient,  less  autocratic,  less  adapt¬ 
able,  and  less  achievement  -moti  vated  than  Control1 
groups.  They  also  received  SlgAlfdCantty  lower 
ratings  Oh  leadership.  It  is  suggested  that  medi¬ 
cated  groups  exhibit  an  active,  non-aggressive  type 
of  behavior,  which,  however ,  is  not  task-oriented. 


5742 

StroUo,  W. 

[GROUP  PSYCHOLOGY  IN  AERONAUTICAL  ACTIV¬ 
ITY]  La  pstcologia  <U  gruppo  nelle  attivita  aero¬ 
nautic  he.  -  Rivlsta  di  medicina  aeronaut! ca 

(Roma),  19  (2):  339-350.  Apr  11- June  1)956:  In  Ital¬ 
ian,  with'  English  summary  .(p,  349). 

DLG  (Rf  l650t«54  V.  1# 

Several  essential  characteristics  ol  group  struc¬ 
ture  In  aviation  are  evaluated  In  order  to  demon¬ 
strate  an  Ideal  aircrew  configuration.  The  general 
structure  and  dynamics  of  this  prototype  crew  are 
described. 


5743 

Webb,  W:  B. 

ELEMENTS  IN  INDIVIDUAL -TO -INDIVIDUAL  COM¬ 
MUNICATION.  Nava'l  School  of  AvtaU'bn  Medi- 
clne,  Pensacola,  Fla.  Research  Project  no-  NM  001 
i08  107,  Report  no.  4,  May  i,  1956.  AD  105  711 

UNCLASSIFIED 

A  study  was  conducted  with  a  homogeneous  group 
61  cadets  accepted  ifOf  >Na<va]1  Al-r  Training  on>  -four 
aspects  -Of  communication.  Eight  communicators 


chosen  from  this  group  were  given  five  hours  to 
assimilate  three  stories  about  Greek  mythology  'be - 
fore  communicating  them  orally  to  successive  com¬ 
municatees  In  Individual  sessions.  The  communica¬ 
tees  were  tested  Oh  assimilation  of  the  material  by 
a  45  -Item  true -false  test.  Analyses  of  variance 
were  made  to  reveal  differences  between  communl 
eaters  and  between  sessions-  No  significant  differ¬ 
ences  were  found  In  the  ability  of  communicators 
to  relay  Information.  There  were  differences  In  the 
time  required  to  transmit  equal  Information.  Com¬ 
municator  -  communicatee  Interaction  was  not  re- 
lated  to  the  amount  of  Information  obtained. 

<dL  Psychiatry 

[Ncuro.psxctimtric  examination  Under  8~>{  ||| 


5744 

Mebane,  J.  C. 

PSYCHOSIS  IN  MILITARY  FLIERS;  AN  ANALYSIS 
©)F  SEYEOTY-SEVENi  CASES.  »  Jour:  Avtattoh 
Med.,  27.  (:5:);;  390-396.  Oct.  1956. 

DLC  (:RC1050:A36,  v.  27)) 

An  analysis  of  seventy- seven  cases  of  functional 
psychosis  -ih  Air  Force  fliers  revea-led  a  higher 
incidence  of  non- sc hizophrenic  psychosis  in  com¬ 
parison  with.  a  series  of  Nava-1  neuropsyc hlatric 
patients.  The  incidence  was  igfeater  within  the 
30-40  age  group.  The  patients  showed  a  moderate 
degree  of  predisposition,  although  records  of  past 
performance  did  not  justify  any  sweeping  catego¬ 
rizing  of  the  group  as  selection  failures.  Medical 
personnel,  especially  the  flight  surgeon,  identified 
and  placed  these  patients  under  medical  super¬ 
vision.  Three  cases  are  presented  to  demonstrate 
the  pre-psycho  tic  borderline  which  creates  mans 
agement  problems.  The  psychotic  flier  is  a  defi¬ 
nite  suicidal  risk.  Present  medical  standards  res 
ga-rd  a  history  of  psychosis  as  disqualifying  for 
further  flying  assignments.  (Author's  summary 
and  conclusions,  modified) 


6.  BIOLOGICAL,  PHYSIOLOGICAL,  AND  PSYCHOLOGICAL 
EFFECTS  OF  |iNl¥liiOlNM|lNli/M  FACTORS  AND  STRESSES 


a.  General 


5745 

Aiken,  E.  G. 

COMBINED  ENVIRONMENTAL  STRESSES  AND 
MANUAL  DEXTERITY. - Army  Medical  Re¬ 

search  Lab. ,  -Fort-  Knox,  Ky.  Report  no.  225, 
March  7,  1956.  11*18  p.  ( AMRL  Project  no-. 

6 -°5- 20 -001 .  Subt-awk  P-  V).  AD  89327 

UNCLASSIFIED 

Environmental  extremes  of  noise .  Illumination, 
and  temperature  were  found  to  depress  signifi¬ 
cantly  the  motor  sk-l-Us  Involved]  in.  a  sl-mulated 
iline  mal'hteftance  task,  ilndlvlduail1  ipredlctlon-  fee 
speed  and.  accuracy  of  performance  under  stress 
is  .poor.  ( Author' s  abstract)- 


5746 

AUTO-HYPNOSIS.  =  ill)'.  S.  Naval  Aero-medlcal 

Safetv  Jour.,  |  (4):  18.  March  1956.  DNLM 

Since  attenl  ion  -  distract  ing  stimuli  arc  absent  to  a 
marked  degree  in  aviation,  a  pilot  is  subjected  to 
auto-hypnosis.  On  long  flights  at  high  altitude,  a  pilot 
is  deprived  of  environmental  changes,  is  exposed  to 
the  constant  surge  of  the  engine,  the  unchanging  In¬ 
struments  on  the  panel,  and  the  constant  bright  sun 
entering  the  cockpit  through  the  canopy.  These  fac¬ 
tors,  along  with  restricted  movement  and  music  tuned 
in.  from,  commercial  stations,  cause  the  pilot  to  drift 
into  a  hypnotic  state.  The  development  of  this  state  js 
greatly  implemented  if  the  pilot  were  to  narrow  Ihl'i 
behavior  to  a  constantly  repeated  pattern  of  action 
such  as  scanning. 


9'2 


6.  EFFECTS  OK  ENVIRONMENTAL  FACTORS  AND  STRESSES  5747-5753 


5747 

Bartlett,  F. 

EFFECTS  ON  HUMAN  PERFORMANCE  OF  VARIOUS 
STRESS  CONDITIONS  —  Flying  Personnel  Research 
Committee  (Gt.  Brit.).  FPRC  no.  961,  Jan.  1956.  1  p. 
AD  96  383  UNCLASSIFIED 

The  two  areas  of  research  on  the  effects  of 
stresses  of  noise,  heat  and  humidity,  and  sleepless¬ 
ness  needing  further  experimental  work  are:  (1) 
effects  on  performance  under  chronic  stress  and  In 
unpredictable  environmental  conditions,  and  (2)  ef¬ 
fects  on  performance  associated  with  sudden  changes 
of  stress  conditions. 


5748 

Bartlett,  R.  G. 

STRESS  ADAPT  ATKIN  AND  INHIBITON  OF  RE¬ 
STRAINT-INDUCED  (EMOTK)NAL)  HYPOTHERMIA. 
— =  Jour.  Applied  Physiol1. ,  '8i(f6):  661-663'.  May 
1956.  DEC  (QP1.J72,  v.  8) 

An  experiment  was  conducted  to  investigate  the 
ability  of  rats  to  adapt  to  simultaneous  cold:  and 
restraint  stresses,  and  to  determine  the  effect  of 
adaptation  to  restraint+cold  or  to  an  alternate 
stress  (forced  exercise)  on  restraint- induced  hy¬ 
pothermia.  It  was  found  that  restrained  rats  ex¬ 
posed  to  cold  of  4-8*  C.  for  3  hours  every  day, 
every  2nd  day,  Or  every  4th  day  showed  a  signi¬ 
ficant  adaptation,  or  Improvement  In  the  ability 
to  maintain  body  temperature,  after  two  exposures, 
while  animals  exposed  every  8  days  allowed  no 
adaptation.  Exposures  which  resulted  in  good 
adaptaMon  also  produced  a  high  mortality  rate. 

The  terminal  body  temperature  of  exercise-adapt¬ 
ed  restrained  rats  exposed  to  cold  for  3  hours 
Was  significantly  higher  than  that  of  unadapted 
controls.  It  la  concluded  that  #)j  the  rat  is  able 
rapidly  to  adapt  to  the  dual  stresses  of  cold  and 
restraint,  suggesting  an  emotional  component  in 
adaptation;  (2)  adaptation  is  rapidly  lost  if  it  is 
not  reinforced  by  the  application  of  stress;  and 
(3)  adaptation  to  general  stress  may  protect 
against  re strSint-  induced  hypothermia. 


5. '49 

iBeiSchef ,  D.  E. 

EFFECT  OF  SIMULATED  FLIGHT  STRESSES  ON 
THE  CONCENTRATION  OF  SERUM  CHOLESTEROL, 

PHOSPHOLIPID  AND  LIPOPROTEIN.  -  Jour. 

Aviation  Med.,  27  (3):  260-266.  June  1956, 

DLC  (RC1050.A36,  V.  27) 

Same  as  item  no.  3813,  vot.  IV. 


5750 

Brtlner,  H. 

[ON  THE  STRESS  LIMITS  OF  THE  HUMAN  OR¬ 
GANISM]  liber  Grenzbelastungen  des  menschiichen 
Organismus.  Zeitschrlft  f(lr  FlugWiSsenschaf- 
ten:  ((Bfaunscihweig)i,  4  i(3/4‘)r.  150- 166.  Marc1!!/ April1 
1956.  DLC  (TL503.W557,  V.  4) 

A  task  of  aviation  medicine  is  seen  in  the  es¬ 
tablishing  a  qualitative  evaluation  of  the  sum  total 
of  flight  stresses,  whereby  any  shift  would  be  re¬ 
flected  as  a  corresponding  shift  in  the  physiologi¬ 
cal  index  of  reactions  to  stress.  The  indices  must 


be  chosen  so  as  to  permit  the  establishment  of 
limits  of  physiological  tolerance.  The  combination 
of  measures  of  physiological  tolerance  limits  and 
of  environmental  stresses  would  allow  the  setting 
up  of  norms  for  complex  stresses,  duration  of 
work,  and  work  efficiency  still  within  the  limits  of 
physiological  tolerance.  However,  It  is  necessary 
first  to  arrive  at  an  objective  method  for  evalu¬ 
ating  the  individual's  capacity  to  see  whether  he 
is  optimally  trained  and  acclimatized  to  the  flight 
stresses.  At  present,  aviation  medicine  is  relative¬ 
ly  well  oriented  as  to  the  amount  of  physical  work 
in  flight  and  the  physiological  thresholds,  compen¬ 
satory  reactions,  and  critical  thresholds  to  differ¬ 
ent  flight  stresses.  Parallels  are  drawn  With  the 
research  along  similar  lines  on  stresses  in  the 
mining  industry. 

'5761' 

Cain,  J., 

Ji.  Extremet,  and  H-  Extremet 
'SOME  PSYCHOLOGICAL  AND  NEUROLOGICAL 
EFFECTS  OF  HYPOTHERMIA  AND  ANOXIA  ON  THE 
CONDITIONED  RAT]  Quelque.s  effets  jpsychologi'ques 
et  neurologiques  de  I  'hypothermie  el  de  l'anoxle  Chez 
le  Rat  conditionne .  —  Comptes  rendus  de  la  Societe 
de  blologie  (Paris),  150  (4i):  737-738.  1956. 

DLC  (QP1.S7,  v.  150) 

The  cerebral  functions  of  rats  made  hypothermic 
by  anoxia  and  immersion  in  ice  were  tested  during 
hypothermia  and  rewarming  from  a  rectal  tempera¬ 
ture  of  15° C.  No  effect  of  cooling  (up  to  40'  ffitoutel!)' 
was  observed  on  the  general  behavior  of  rewarmed 
rats,  or  on  conditioning  to  a  color  stimulus  of  to  a 
labyrinth.  Cortical  posture  and  tone  reflexes  re¬ 
appeared  during  rewarming  in  the  order  ((1)'  static 
preparatory  contact  reflexes  at  if  C'.„  (2>  static 
preparatory  visual  reflexes  a|  20'°,.  (l)  corrective 
attitude  reflexes  at  25°,  and  (4)  reactions  to  pain, 
noise,  or  heat  at  25°  D, 
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Cordier,  D., 

and  G.  Pdrts 

IjlPROf 'E'iNiEMIC  DISTURBANCES  INDUCED  BY  ALTI¬ 
TUDE  AND  SOLAR  RADIATION]  Troubles  de  la  pro- 
teinemle  provoques  par  l"altltude  et  le  rayonnement 
solaire.  —  Comptes  rendus  de  la  Societe  de  blologie 
i(®aris');  ISO  (i):  mMh  1958.  Ini  French 

DLC  (QP1.S7,  v.  150) 

Rat#  maintained  at  an:  altitude  of  H800  to.  for  1'7 
days  showed  a  marked  decrease  in:  the  albumin  frac¬ 
tion  of  serum  and  an  Increase  in  the  globulin  fraction 
with  no  change  to  total  protein.  After  32  days  at  alti¬ 
tude  normal  serum  protein  levels  were  observed. 
Repeated  one-hour  exposures  to  sunlight  had  no  ad¬ 
ditional  effect  on  the  serum  protein  of  17 -day  altitude 
fat#.  Two  and  one -half  hour  exposures  of  32-day 
altitude  rats  to  sunlight  produced  a  decrease  In  albu¬ 
min  and1  an  increase  to  globulin  to  levels  found  to  rats 
exposed  to  altitude  for  17  days. 
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Dempsey,  C,  A., 

T.  B,  Greiner.  Nj,  R.  Bufcih,  D.  Chiles,  and  j. 

Steel 

THE  HUMAN  FACTORS  IN  LONG  RANGE  FLIGHT. 
—  Jour.  Aviation  Med.,  27  (1):  18-22.  Feb,  1956. 

DLC  (RC1050.A36,  v.  27) 


5754-5758 


AEROSPACE  MEDICINE  BIBLIOGRAPHY  1956 


Two  experienced  military  pilots  were  confined 
in  the  cockpit  of  a  grounded  F-84  aircraft  for  a 
period  of  56  continuous  hours.  A  noise  level  of 
lib  decibels  was  maintained  in  the  cockpit.  The 
following  observations  were  made:  hearing  losses 
ranged  from  35-50  decibels,  but  recovery  was 
complete  within  4  days;  food  ant',  water  storage 
was  safe,  and  it  was  observed  that  neither  sub¬ 
ject  ate  all  the  food  although  the  total  amount 
allotted  to  each  contained  l'/&.  the  normal  calorie 
requirement  for  this  period  of  time;  the  Air  Force- 
Navy  g  suit  was  of  great  value  in  preventing  fa¬ 
tigue  and  stagnation  of  blood  in  the  lower  limbs; 
a  tiltable  seat  Insert  also  relieved  fatigue;  stand¬ 
ard  personal  equipment  was  satisfactory;  two  psy¬ 
chological  tests  Indicated  a  diminution  of  alert¬ 
ness  from  the  onset  of  a  high  performance  period 
to  its  end;  adrenal  activity  failed  to  show  the 
presence  of  severe  physiological  stress;  skin  re¬ 
sistance  to  an  electric  current  (galvanic  skin  re¬ 
sponse)  showed  a  progressive  decrease  throughout 
the  experiment,  demonstrating  increasing  fatigue, 
and  this  became  especially  noticeable  during  the 
last  four  hours  of  the  high-performance  period; 
progressive  onset  of  fatigue  was  also  demon¬ 
strated  on  the  elec troencephalogram .  After  the 
test  period1,,  both  subjects  New  in  a  Link  trainer, 
andi  completed  the  task  with-n  Air  Force  safety 
requirements. 
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Daman  ski,  T.  Ji, 

HUMAN  STRESS  RESPONSE  IN  JET  AIRCRAFT 
OPERATIONS.  —  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  No.  57-16, 
Dec.  1856.  4  p.  AD  128  591  PB  128  480 

Studies  were  made  on  the  pfe-  to  post -flight  blood' 
eosinophil  response  ofjietiprl'ots  differing  with  respect 
tO'thei.f  ipf  lor  flying  experience  rn  the  aircraft  concerned' 
(F-86D  and  F-94).  F-94  radar  observers  were  also 
studied.  Student  pilots  Hying  their  first  mission  In 
the  F-86D  showed  the  highest  incidence  of  postHight 
eosinopenia  (85.7  percent).  The  minimum  of  such 
stress  response  (0  to  8.3  percent)  occurred  in  ex¬ 
perienced  F-94  pilots  and  in  experienced  F-94  radar 
observers  Hying  routine  training  missions,  as  well  as 
in  student  pilots  operating  the  F-86D  oimulator.  An. 
intermediate  incidence  of  postHight  eosinopenia  (i35..7 
tp>  50.0  percent)  Was  exhibited  by  experienced  F-86D 
pilots  engaged  In.  .new  in-flight  learning  and  by  the 
more  experienced  student  pilots  flying  in-  a  later 
stage  of  the  F-86D  training  program.  (Author  's 
abstract) 
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Garvey,  W.  D. 

DIFFERENTIATION  OF  "OPERATOR-TASK  DIFFI¬ 
CULTY''  IN  MAN-MACHINE  SYSTEMS  WITH  IDEN¬ 
TICAL  INPUTS  AND  EQUIVALENT  OUTPUTS  [Ab¬ 
stract],  A-mer.  Psychologist,  11'  (8):  447.  Aug, 
1956.  DLC  (BF1.A55,  v.  11) 

The  present  study  seeks  (1)'  to  demonstrate  that 
two  man- machine  systems  with  identical  Inputs  and' 
equivalent  outputs  may  require  operator  tasks 
which  differ  significantly  in.  "difficulty,"  and'  (2).  to 
provide  objective  measures  Of  "operator  task  diffi¬ 
culty."  Two  man- machine  systems'  outputs  were 
established  to  be  equivalent  after  subjects  had  had 


some  training.  Then  subjects  were  required  to 
perform  these  same  tasks  under  conditions  of 
"stress,"  such  as  load’-,,  fatigue-,  and  secondary- 
task-  stress.  The  results  Indicated  that  the  output 
of  the  two  systems  differed  reliably  under  condi¬ 
tions  of  stress,  even  though  outputs  were  equiva¬ 
lent  under  normal  conditiOiyh  (Quoted  in  full)' 
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Harris,  W., 

ft.  R.  Mackie,  and  C.  L.  Wl'lson 
PERFORMANCE  UNDER  STRESS:  A  REVIEW  AND 
CRITIQUE  OF  RECENT  STUDIES.  - Human  Fac¬ 

tors  Researc h,  Inc,,,  Los  Angeles;,  Cal,  ( C ontract 
Nonr  1241  i(l00/)))i  Technical  Report  Vf,  July  1956. 

83  ip,  AD  103  779'  UNCLASSIFIED 

Studies  published  after  1952  which  deal  with  the 
effects  of  stress  on  performance  were  reviewed 
for  bearing  on  operational  performance  under  mil¬ 
itary  stress  conditl  ms.  The  report  discusses:  (1) 
stimulus  conditions  employed  to  study  the  effects 
of  stress  Oh  performance,  i('2))i  ipeffOrmahce  or  be¬ 
havior  measures  used  and  the  experimental  de¬ 
signs  of  the  studies,  (3)  results  obtained  and  con¬ 
clusions  drawn,  and  (4)  problems  Involved  in  the 
experimental  study  Of  the  effects  of  stress  and' 
suggestions  for  research  plans'.  The  general1  con- 
clusion  is  that  information  from  these  studies 
cannot  be  genefaliized'  ip'  operational  performance 
under  stress.  Few  of  the  experimental  procedures 
can  be  viewed  as  analogous  to  actual  field  situa¬ 
tions.  A  selected  annotated  bibliography  i(i4S.  ref- 
erencesi)i  is  Inoiludedi, 
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Hitchcock,  F.  A. 

SOME  CONSIDERATIONS  IN  REGARD  TO  THE 
PHYSIOLOGY  OF  SPACE  FLIGHT.  Astronautlca 
acta  (Wien),  2  (i'i)i  26-24.  1956,  In  English, 

DLC  (TL7.87.I46,  v,  21)- 

The  physloiogieal  stresses  that  will  be  encount¬ 
ered  In  space  flight  are  considered.  Exposure  to 
barometric  pressures  lower  than  47  mm.  Hg  (63,000 
feet)  Wti)  produce  al'l  of  the  harmful  effects  that 
would  occur  In  a  vacuum.  Therefore,  from  a  physi¬ 
ological  view, point,  any  flight  above  03,000  feet  may 
be  considered  as  space  flight.  In  such  Rights  sealed 
cabins  prOvtdedi  with  ah'  alf  conditioned  artificial 
atmosphere  must  be  used.  While  compressed, 
liquid:  or  Chemical'  oxygen  might  be  saflifacitpry  for 
flights  of  short  duration,  the  biological  method  of 
providing  such  atmospheres  Is  probably  the  best. 
Thermal  stresses:,  accelerative  forces  and!  cosmic 
radiation  are  some  of  the  other  factors  which  must 
be  considered.  The  physiological  responses  of 
living  animals  to  a  vacuum  are  discussed1.  It  is 
concluded  that  none  of  these  physiological  problems 
l'§  '.insurmountable.  (Author's  abstract) 


5758 

Holtz  man.  W.  H. 

and  M',  E.  Bitter  man. 

A  FAfTDfyAL  STUDY  '©iF  ADJUSTMENT  f© 

STRESS.  —  Jour.  Abnormal  andi  Sociiaji  Psychol. 
52  '(.2)i:  179-185.  March  1956.  _ 

DLC  (.RC32i.j7,  V.  5:21)' 


5759-5763 


■ft.  EFFECTS  Of  E NVIftONiMOW A'L  FACTORS  AND  STRESSES 


The  purpose  of  this  study  was  to  search  for 
common  factors  in  a  variety  Of  measures  believed' 
on  the  basis  of  previous  research  to  be  of  vadue 
in  the  prediction  of  adjustment  to  stress.  The 
variables  selected  for  analysis  were  derived1  from 
ratings  of  personality  and  officer  aptitude,  objec  - 
tive  and  p ro jective  personality  tests,  measures  of 
performance  In  stressful  situation*.,  the  condition¬ 
ing  of  the  galvanic  skin  response,  perceptual  tests, 
and  the  analysis  of  urinary  components.  The  sub¬ 
jects  were  135  Air  ROTC  cadets  at  the  University 
of  Texas.  Analysis  of  the  lntercorrelation  matrix 
yielded  iseveni  factors.  (Authors'  'summary,.  modi¬ 
fied) 
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lampletro,  P.  F. , 

M.  J.  Fregly,  and  E.  R.  Buskirk 
MAINTENANCE  OF  BODY  TEMPERATURE  OF 
RESTRAINED  ADRENALECTOMIZED  RATS  EX¬ 
POSED  TO  COLD:  EFFECT  OF  ADRENAL  COR¬ 
TICAL  HORMONES.  - Canad.  Jour.  Bloc  hem. 

and  Physiol.  (Ottawa),  34  {4):  721' -729.  July  1956. 

DLC  <«il.C37i,  V.,  3# 

The  colonic  temperature  of  rats  restrained:  and 
exposed  to  air  at  5°  C.  decreased  linearly  with 
time  in  the  cold  air.  Bilateral  adrenalectomy  in¬ 
creased  the  colonic  cooling  rate,  whereas  adminis¬ 
tration  of  adrenal  cortical  extract  {ACE;ji,  corti¬ 
sone  acetate  or  desoxycortlcosterone  acetate 
{©OCA)'  to  adrenalectomized  rats  decreased  it. 

The  lower  colonic  temperature  of  adrenalectomized 
rats  in  air  at  25°  C.  returned  to  that  of  sham- 
operated  (animals  with  fatty  tissue  removed  from 
adrenal  region)  rats  when  cortisone  of  ACE  was 
administered;  however,  colonic  temperature  did 
not  appear  either  to  increase  incrementally  of  to 
pass  through  a  maximum  with  Increasing  doses 
of  either  ACE  Of  eof-tiione.  DOCA  had  no  effect 
on  Initial1  colonic  temperature.  Untreated  adren¬ 
alectomized'  rats  rarely  survived  lowering  of  co 
Ionic  temperature  to  22.5*  C.;  hence,  the  minimum' 
colonic  temperature  to  which  adfehalectomlzedi 
rats  can  be  cooled  and  subsequently  survive  is 
considerably  above  that  for  'Hof mail1  rats  (LD50 
15.3°  C.).  Administration  Of  adrenocortical  hor¬ 
mones  increased  survival  even  in  doses  which  did 
inot  affect  Ihe  colORiC  Cooling  rate.  (From  the 
authors '  abstract) 
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Jerison,  H.  j, 

DIFFERENTIAL  EFFECTS  OF  NOISE  AND  FATIGUE 
ON  A  COMPLEX  COUNTING  TASK.  —  Wright  Air 
Development  Center.  Aero  Medical  Lab', ,  Wright - 
Patterson  Air  Force  Base,  Ohio.  WADC  Technical 
Report  no.  55-359,  Oct.  1956.  v*20  p,  (Project 
no.  7193-71614).  AD  If#  506  I'D  ijt  807 

This  report  compares  performai.ee  under  the 
combined  stress  of  noise  and  fatigue  with  that  of 
fatigue  alone.  A  complex  mental  counting  test  which 
Involves  mental  work  of  a  f  Stlief  high  order  was 
the  source  of  the  performance  measure.  Although 
statistically  significant  differences  between  per¬ 
formance  in  noise  and  in  quiet  were  found,  these 
were  not  straightforward,  and  no  simple  relation¬ 
ship  of  the  performance  decrements  and  specific 
abilities  could  be  established.  It  is  therefore  im¬ 
possible  to  relate  abilities  involved  in  perform¬ 


ance  on  the  complex  counting  test  to  changes  In 
performance  under  noise  stress.  Some  indication 
was  found  of  a  direct  relationship  between  sus¬ 
ceptibility  of  individual  subjects  to  auditory  fatigue 
during  a  specific  work  period  in  noise  and  their 
ability  to  maintain  performance  in  noise.  (Author's 
abstract) 
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Jones,  G.  Melville 

AIRCRE  W  FATIGUE  IN'  LONG  RANGE  MARITIME 
RECONNAISSANCE.  VI.  GASTRIC  ACTIVITY 

'MEASUREMENTS.  - RAF  Inst,  of  Aviation  Medl- 

lclne  ('Gt.  Brit. ).  Farnborough;  Issued  by  Flying 
Personnel  Research  Committee  ('Gt.  Brit. 

FPRC  907.6,  Aug.  1956.  PJ  p.  AD  112  723 

UNCLASSIFIED 

An  Investigation  of  gastric  activity  In  one  sub¬ 
ject  during  a  week  of  high  Intensity  operational 
flying  Is  described.  The  method  chosen  Involved 
the  Ingestion  of  a  dally  test  meal,  by  means  of 
which  It  was  possible  to  determine  both  motor  and 
secretory  responses  of  the  gastric  muscularls  mu¬ 
cosa.  The  gastric  activity  determined  in'  this  Way 
appeared  to  be  increased  by  the  operational  ex¬ 
periences  encountered,  and  it  Is  Inferred  that  this 
increase  may  have  been  due  in  some  measure  to 
ih#  stressful  or  fatiguing  nature  Of  those  experi¬ 
ences.  The  result!',  although  Of  limited'  value  ift 
themselves  oft1  account  of  the  limited  experimental 
data  available,  are  considered  sufficiently  positive 
to  encourage  cpntinuaticm  Of  the  investlgatlpn.  It 
1#  concluded1,  however,  that  a  technique  more  ap¬ 
propriate  to  a  fleldl  InvelSgSioft'  'IhouTdl  be  emis 
ployed.  (Author's  Summary) 
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Jones,  G.  Melville 

AIRCREW  FATIGUE  IN  LONG  RANGE  MARITIME 
RECONNAISSANCE.  VIL  STUDY  OF  RENAL  EX¬ 
CRETION  OF  UROPEPSINOGEN.  — -  RAF  Inst,  of 
Aviation  Medicine  (Gt.  Brit.),',  Farnborough;  issued 
by  Flying  Personnel  Research  Committee  (Gt. 
Brit.),  Report  no.  FPRC  907.7,  Aug.  1956.  [ll.],p. 
AD  112  724  UNCLASSIFIED 

An  Increase  in  the  rate  of  renal  uropepslnogen 
excretion  was  found  In  16  active  aircrew  members 
during  test  days  (those  Including  a  15- hour  night 
sortie)  as  compared  to  rest  days.  No  significant 
trend  in  the  rate  of  excretion  was  detected  either 
from  beginning  to  end  of  the  nine-day  test  period, 
or  from  beginning  to  end  of  a  sortie.  There  was:, 
however,  a  significantly  greater  water  output  dur¬ 
ing  the  first  five  hours  than  during  the  remainder 
of  the  sortie,  a  finding  thought  to  reflect,  in  part, 
a  general  disinclination  for  food  and  drink  as  a 
'Sortl'e  progresses.  It  is  concluded  that,  ini  the  ab¬ 
sence  of  any  other  obvious  cause,  the  Increased 
uropepslnogen  excretion  on  test  days  may  reflect 
in  some  measure  the  arduous  or  fatiguing  nature 
of  the  operational  experiences  encountered. 
(Author's  conclusions,  modified) 


5763 

Jones,  'G,  Melville 

AIRCREW  FATIGUE  IN  LONG  RANGE  MARITIME 
RE  CONN AISS ANCE .  DC  BODY  WEIGHT  CHANGES. 


5764-5768  AKROS PACE  MEDICINE  P'BLIOGRAI’HY  1956 


- RAF  fast,  of  Aviation  Medicine  (Gt.  Brit.), 

Farnborough; issued  by  Flying  Personnel  Research 
Committee  (Gt.  Brit.),  Report  no.  FPRC  807. 9-, 

Aug.  1956.  p|]  p.  AD  112  726  UNCLASSIFIED 

A  survey  of  changes  in  weight  of  37  aircrew 
during  approximately  one  week  of  high-intensity 
flying  operations  is  described.  Marked  Inter-crew 
differences  were  observed,  due  to  differences  in 
the  management  of  in-flight  feeding  by  captains  of 
aircraft.  It  is  suggested  that  a  higher  degree  of 
uniformity  be  attainable  by  amplification  of  this 
matter  in  training  schedules.  There  was  a  tend¬ 
ency  for  aircrew  who  lived  in  to  lose  more 
weight  than  those  who  lived  out,  a  finding  thought 
to  reflect  the  loss  of  meals  which  can  occur  on 
account  of  the  necessity  for  daytime  sleep  between 
flights.  It  is  suggested  that  adoption  of  a  24-hour 
catering  service  during  high  intensity-  operations 
would  obviate  Inadequate  food  intake  due  to  this 
cause.  (Author's  summary,  modified) 
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Jones,  Robert 

and  C.  L.  Taylor 

METABOLIC  EFFECTS  OF  WORK  AND  HEAT  IN 
A  SIMULATED  PILOT'S  TASK.  -  Unlv.  of  Cali¬ 

fornia,  Los  Angeles  (Contract  AF  33(616)-32); 
Issued  by  Wright  Air  Development  Center.  Aero 
Medical  Lab.,  Wright- Patte f son  Air  Force  Base, 
Ohio.  WADC  Technical  Report  no.  56-2,  Aprl'l 
1956.  v+30  p.  (Project  no.  71!55).  AD  102  826 
UNCLASSIFIED 

The  metabolic  effects  of  heat  and  work  have 
been  studied  in  a  comfort  environment,  80“  F.,  and 
in  a  hot  environment,  160“  F.  The  task  consisted 
of  stick  and  rudder  control  movements  on  a  flight 
simulator  resulting  in  an  average  energy  expendi¬ 
ture  oi  75  Kcal./1m.*/hr.  In  two  subjects.  After  one 
hour  in  the  hot  environment  the  metabolism  rose 
16.9  and  18.6  Kcal.An.2/hr.,  respectively  for  rest 
and  work.  The  temperature  coefficient  of  metab¬ 
olism,  computed  on  either  recta!  or  mean  body 
temperature,  is  about  7  Kcal.An.2/hr./*C.  for  both 
rest  and  work  conditions.  Respiratory  minute 
volume  and  rate,  however,  did  not  Increase  signif¬ 
icantly  as  a  result  of  the  heat  exposure.  An  ex¬ 
tensive  compilation  of  aircrew  metabolic  rates  is 
given  in  the  appendix,  covering  fighter  and  bomber 
craft  lh  combat  and  non-combat  conditions.  The 
data,  while  considerably  variable,  support  the 
choice  of  75  Kcal./ta.2/tir.  as  a  suitable  "typical  " 
metabolic  rate  for  aircraft  personnel  (Authors' 
abstract) 


5765 

Kapor,  G. 

[REACTIONS  OF  FLIERS  TO  STRESSES  OK  MILITARY 
LIFE  AN'D  JOB  REQUIREMENTS!  O  reakcijama 
letaf a  na  stresove  vojnifkog  zivota  1  letafkog  poziva. 
«=  VojinosahitetSkl  pregledi  (Beograd),  13  (.l' 1-1 2): 
544-550.  Nov. -Dee.  1956,,  In  Serbo-Croatian,  with 
English  summary  (p.  550).  DLC  (RC970.V63,  V.  13)) 

Psychological  disorders  in  fliers  are  considered  to 
'be  reactions  to  stresses  of  military  and  flight  envi¬ 
ronment,  manifested  as  either  generalized  or  loca  l  - 
il'Zedi  tension  states  of  neuroses .  Various  types  of 
these  disorders  .are  classified1  and  described,  with 


emphasis  on  their  effects  on  the  capacity  to  adapt  of 
meet  the  demands  of  the  situation.  Early  recognition 
of  slight  behavioral  disorders  In  pilots  is  needed,  as 
it  helps  in  the  selection  of  applicants  and  in  the 
assessment  ol  adequate  preventive  measures  for  a 
successful  adjustment  to»  flight  situations. 
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Krause,  A.  C. 

and  S.  (5.  Goren 

THE  EFFECTS  OF  HYPOXIA  AND  HYPEROXL*. 
UPON  THE  OXYGEN  TENSION  OF  VITREOUS 
HUMOR  OF  THE  CAT.  ■ —  Amer.  Jour.  Ophthalmol., 
42  (5):  765-769.  Nov.  1956.  DNLM 

Under  normal  physioligical  conditions,  the  oxygen 
tension  In  the  vitreous  humor  of  adult  cats  is  53  mm, 
'Hg.  Wlien  the  animals  were  under  conditions  of 
'hypoxia,,  the  oxygehtehsiob  ini  the  vitreous  humor  was 
subnormal.  This  is  to  be  expected  since  blood  hemo¬ 
globin  contains  less  than  the  norma!  amount  of  oxygen 
when  the  oxygen  tension  of  t'he  atmosphere  is  low. 
Under  condltighs  of  inc reusing  degrees’  of  hyperoxia, 
a  corresponding  Increase  lb  oxygen  tension  of  the 
vitreous  humor  resulted  until  a  maximum  of  approxi¬ 
mately  175  mm.  Hg  was  reached.  When  the  animal 
was  removed  from  hyperoxic  conditions  and  placed 
under  normal  physiological  conditions,  the  oxygen 
tension  decreased  exponentially,.  (Authors'  summary,, 
modified) 
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Lavenda,  N. , 

R.  6.  Bartlett,  and  V.  §,  Kennedy 
LEUCOCYTE  CHANGES  IN  RODENTS  EXPOSED 
TO  COLD  WITH  AND  WITHOUT  RESTRAINT.  — 
Amer,  Jour.  Physiol. ,  184  (3:):  624-626.  March 
1958.  DLG  (QP1.A5,  V.  184) 

An  thfeltlpstton  was  conducted  of  the  effects  of 
hypothermia  and  ml'ld  restraint  stresses  on  the 
White  blood  cell  picture  of  mice  and  rate.  A  leuc-o- 
PthlA  which  was  primarily  the  mult  of  Lympho¬ 
penia  was  observed  In  mice  exposed  to  either  cold 
(5°  C.)  or  restraint  for  I  1/2  hours.  Simultaneous 
application  of  cold  and  restraint  stresses  had  an 
additive  effect  on  blood  leucocytes',  Exposure  to 
cold  for  3  hours  Induced  no  change  In  leucocyte 
count  in  rate,  but  a  teucopenia  due  entirely  to  lym¬ 
phopenia  was  Caused  by  restraint  alone  or  lb  com- 
b liiatlon  *111*  cold.  Polymorphonuc lear  elements 
were  reduced  lb  the  mouse  by  cold'  exposure  and 
slightly  Increased  In  the  rat  during  restraint.  Total 
leucocyte  counts’  to  the  blood  of  the  moult  heart 
were  only  50%  of  those  to'  the  rat  to'  ajii  experi¬ 
mental  conditions. 


5768 

Murphy,  C.  W. , 

and  R.  A.  Cleghorn 

STUDY  OF  ADRENOCORTICAL  PHYSIOLOGY  IN 

JET  FLYING. - Canad.  Jour.  Bloc  hem.  and 

Physiol.  (Ottawa),  34  (31)i  534-542.  May  1956. 

DLC  (R11.C37,  v.  341) 

Eosinopenia  was  observed  in  pilots  flying  jet 
aircraft,  with  insip  .ficant  changes  in  urinary  Cor- 
tlcold  excretion  and'  lb  salivary  electrolyte  Con¬ 
centration.  to’  the  absence  of  other  supporting  evil- 
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fence  It  is  suv  open  question  whether  eosinopenia 
is  hue  to  adrenocortical  stimulation,  to  excitation 
of  the  sympathetic  nervous  system  and  epinephrine 
secretion,  or  to  both.  (Authors'  conclusion,  modi¬ 
fied) 


5769 

Paschkla,  K.  E., 

A.  Cantarow,  D.  A.  DeBias,  and  G.  Frledler 
STUDIES  ON  THE  MECHANISM  OF  CORTICAL 

HORMONE  ACTION  IN  STRESB  SURVIVAL. - 

School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  no.  56-63,  June,  1956.  9  p. 

AD  115  160  PB  127  295 

Survival1  of  adrenalectomlzed  rats  stressed  by 
formalin  injection  and  exposure  to  cold  (2°  -4°  C. ) 
was  studied.  Animal e  were  infused  with  various 
metabolites  and1  compound's,  whose  metabolism  was 
known  to  be  influenced  by  adrenocortical  hormones, 
to  determine  whether  they  offered  protection  against 
stress  and)  whether  the  protection  afforded  by 
adrenocortical  hormones  might  operate  through  in¬ 
fluencing  ifeectfic  metabolic  iprocesseS1.  Some  com¬ 
pounds  partially  protected  stressed  rats;  differences 
of  response  suggest  different  mechanisms  operative 
in  chemical  and  thermal  stress.  Survival  effects 
of  some  compounds  Were  further  improved  with 
addition  of  email  doses  of  cortisone  acetate  or  hy¬ 
drocortisone,  which  adfnlnlftered  alone  gave  only 
partial  protection.  Differences  were  observed  with 
use  of  autonomic  blocking  agents:  dlbenamine  and 
chlorpromazine  were  effective  In  chemical  but  not 
cold  itre(l:;  pendlomlde  ditartrate  protected  eold- 
streesed,  but  not  formalin  stressed  animals.  i(iAiF 
thors’  abstract) 


5770 

Qulnnel,  R.  K. 

THE  HUMAN  COMPONENT  IN  EXTRATERRES¬ 
TRIAL  FLIGHT.  — -  Tactical  Air  Command  Sur¬ 
geon's  Bulletin  (Headquarters  Tactical  Air  Com¬ 
mand,  Langley  Air  Force  Base,  Va. ),  6  (  W);:  1  24. 
Nov.  1956.  DNiLM 

A  general  discussion  Is  presented  on  the  physio¬ 
logical  stresses  to  be  encountered  In  extraterres¬ 
trial1  flight  such  as  accelerations,  vibrations,  cosmic 
radiations,  and  weightiessnesB.  Within  the  eabtnycon- 
trot  of  pressurization,  temperature,  oxygen,  carbon 
dioxide,  and  body  odors  Is  required,  as  well  as  ad¬ 
equate  Illumination  and  presentation  of  the  Instru¬ 
ment  panel.  Vision  outside  the  cockpit  may  'be  im¬ 
portant  only  fbf  psychological  reasons.  (52  referen¬ 
ces) 

5771 

Raths,  P. 

[PARTICIPATION  OF  ENDOCRINE  ORGANS  IN 
STRESS  REACTIONS  OF  THE  LEUKOCYTES  IN  THE 
HAMSTER  (C RICETUS  CRIC'ETFS  L.il  Die  Bcteiit- 
gung  endokriner  Organe  an  Beiastungsreaktionen  des 
wetssen  Blutbtldrs  beim  Hamster  (Cricetus  cncetus 
L;)1.  — -  Zeitschrift  fiir  Biologie  (Miinchen),  108  (4)- 
300-311.  April  1956.  In  German,  with  English  sum¬ 
mary  i(p.  3'llOi) .  0NLM 

A rousal  of  hamsters  (from1  hibernation  or  hyipottier - 
mia  if®- HO1'  C.  ibody  temperatuire)  vs  accompanied  by  a 


progressive  Inc rease  of  lymphocytes  and  neutrophils 
which  parallels  that  of  body  temperature.  This  f  ree  - 
ess  is  followed  by  lymphopenia  and  pronounced  neu¬ 
trophilia.  General  exc Ration  of  non-dormant  hams¬ 
ters  results  in  immediate  lymphopenia  and  neutro¬ 
philia,  the  excitation  caused  by  a  fight  being  more 
effective  than  that  brought  about  by  inhalation  of  ether. 
Splenectomy  proved)  to  be  of  no  influence  on  the 
changes  in  the  blood  picture  under  all  three  experi¬ 
mental  stresses,  while  thyroidectomy  retarded1  by 
two  hours  the  course  of  the  curve  during  recovery 
from  hypothermia.  After  extirpation  of  both  adrenal 
glands  or  removal1  of  one  and)  constriction  of  the  Other, 
stress  lymphopenia  did  not  appear  tout  neutrophilia 
still  took  ipilcei,  it  is  assumed  that  adrenal  igiandMf  e 
activated  in  the  awakening  process.  (Author's  sum¬ 
mary,  modified) 


5772 

Risavl,  A. 

[CHANGES  |N  THE  STATO-ACOUST1C  APPARA¬ 
TUS  ©)F  PILOTS]  Promjene  na  statoakustlenom 

apparatu  kod  pllota. - Vojnosanltetskl  pregled 

(Beograd).,  13  (11  -12):  536-543.  Nov.  -Dec.  1956. 

In  Serbo-Croatlon,  with1  English  summary  (p.  542). 

DLC  (RC970.V63,  v.  13) 

Audiograms  of  56  pilots  were  recorded  before 
and  after  a  flight,  while  the  ealprtG  test  was  used 
for  the  vestibular  function.  The  audiograms  were 
satisfacitorv  in  49  pilots,  Indicated  a  bilateral 
hearing  loss  for  5  pilots,  and'  left -side  hearing 
loss  In  two  pilots.  All  pilots  had  4  tranSltorv 
hearing  deficiency  related  to  noise  exposure.  The 
vestibular  mechanism  was  less  sensitive  after  a 
single  flight  toy  Sil  pilots.  That  acoustic  trauma 
is  the  cause  of  vestibular  Sehlitivltv  logs!,  was 
particularly  obvious  In  airmen  with  some  perma¬ 
nent  hearing  loss.  During  the  flight,  the  vestibule 
ts  constantly  stimulated  tov  motion  of  the  endo- 
Ivtiiph.  It  seems  probable  that  the  vestibular 
mechanism  is  not  in  a  state  of  fatigue  after  a 
single  flight,  but  rather  in  a  state  of  excitability, 
Whfcih  if  probably  the  muse  of  the  prolonged  nys¬ 
tagmus  after  the  GiTorlc  test,  [(lANuthpr'is1  summary, 
modifiedl)) 


5773 

Were,  D.  W. 

AIRCREW  FATIGUE  IN  LONG  RANGE  MARITIME 
RECONNAISSANC E .  V®.  NOTE  ON  BLOOD  CELL 

COUNTS. - RAF  Ir.st.  of  Aviation  Medicine  (Gt. 

Brit. ),  Famborough;  issued  by  Flying  Personnel 
Research  Committee  (Gt.  Brit, ).  FPRC  no.  907.8, 
Aug.  1956.  [4]  p.  AD  112  725  UNCLASSIFIED 

A  study  of  total  white,  differential, and  reticulo¬ 
cyte  cell  counts  during  an  experimental  flight  is 
described.  Attention  is  drawn  to  the  fact  that 
haemoto logical  work  In  the  field  Is  beset  by  many 
problems  other  than  those  met  with  In  hospital  prac  - 
tice  and  an  account  of  some  of  these  Is  given.  No 
significant  changes  In  relation  to  the  flying  program 
were  detected  In  celts  other  than  eosinophils.  An 
apparently  significant  fall  in  eosinophils  was  de¬ 
tected  on  flying  days  as  compared  with  non -flying 
days,  tout  it  is  emphasized  that  Since  t'he  method)  <■>! 
counting  i(L  e .  as  part  of  a  differential  white  cel|) 
count)  if1  not  that  properly  used)  for  an  accurate 
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assessment  ol  these  cells,  the  finding  cannot  be 
taken  aa  more  than  a  pointer  to  further  work. 
(Author's  summary) 


Ibi.  Acceleration  (Including  Rotation,, 
Tumbling,) 

'577/4 

ARDC  SLED  TESTS  EJECTION  IMPACT  FORCES. 

—  Aviation  Week,  65  (24):  81,  83.  Dec.  10;  1956. 

DLC  (TL501.A8,  v..  65) 

lie  new  catapult  sled  "Daisy  Track”  Installed 
at  the  Holloman  Air  Development  Center  is  des¬ 
cribed.  Some  of  the  studies  on  the  effects  of  abrupt 
decelirafi'on  and  oh  the  best  body  position  for 
emergency  ejection  are  mentioned  briefly. 


5775 

Brown,  John  L. , 
and  M.  Lechner 

ACCELERATION  AND  HUMAN  PERFORMANCE:  A 
SURVEY  OF  RESEARCH.  —  Jour.  Aviation  Med'. , 
27  (1):  32-49,  Feb.  1956.  DLC  (RC1050iA36,  v,  27); 

Same  as  the  report,  item  no.  3800,  voi.  IV. 


5776 

Cochran,  L.  B. , 

Pi  W.  Gard,  and  M.  E.  Norsworthy 
G  x  TIME  FLIGHT  PATTERNS  IN  THE  NAVAL 
TRAINING  COMMAND.  VI:  AEROBATIC  AND 
GUNNERY  MANEUVERS  AS  FLOWN  IN  AD¬ 
VANCED  TRAINING  UNIT  201.  =  Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.  Research 
Project  no.  NM  001  100  103,  Report  no.  4,  June 
21,  1956.  11*18  p,  AD  119  598 

UNCLASSIFIED 

The  magnitudes  and  particularly  the  durations  of 
positive  accelerative  stresses  to  which  personnel 
of  Advanced  Training  Unit  201  are  frequently  ex¬ 
posed  are  of  sufficient  degree  to  produce  such 
Undesirable  effects  asi:  excessive  fatigue,  visual' 
impairment,  or  loss  of  consciousness,  particularly 
in  the  low  g  tolerant  individual.  In  view  of  the 
durations  of  exposure,  the  proper  use  of  anti- 
blackout  equipment  unquestionably  has  made  a 
significant  contribution  to  Right  safety  and  effic¬ 
iency  in  the  Naval  Air  Training  Command.  Prop¬ 
er  maintenance  and  use  of  anti-blackout  equipment 
together  with  thorough  indoctrination  of  all  flight 
personnel  on  the  protection  provided  are  vitally 
important  in  the  Nava!  Air  Advanced  Training 
Command.  (Authors’  summary) 

5777 

Cohert,  S:.  L, 

A.  J.  Silverman,  and  G.  Zuidema 
PHYSIOLOGIC  STRESS  RESPONSE  EVALUATION  BY 
FOCUSED  INTERVIEWING.  —  A.M.A.  Arch.  Neurol. 
and  Psychiatry,  76  (6):  670-674.  Dec.  1956. 

DLC  (RC321.A65,  V.  7/6!)' 

The  hypothesis  is  presented  that  subjects  disp'  .y- 
ing  'high  level's  of  anxiety  have  'low  g  tolerances, 


while  those  demonstrating  aggressivity  and  low  levels 
of  anxiety  have  high  g  tolerance  levels.  These  affects 
and  impulses  are  significant  emotional  determinants 
influencing  some  of  the  cardiovascular  mechanisms 
responsible  for  variations  in  g  tolerance.  Using  the 
human  centrifuge  as  the  physiological  stresser,  sub¬ 
jects  were  exposed  to  controlled  increments  in  g 
stress  andi  their  tolerance  evaluated.  Immediately 
following  the  runs  the  subjects  were  interviewed  to 
determine  their  anxiety  and  arousal  and  handling  of 
aggression  during  the  test.  Focused- interview  tech, 
niques  as  part  of  a  psychophysiological  battery 
directed  at  evaluating  affective  constellations,  is  a 
promising  method  of  judging  cardiovascular  respon¬ 
ses  to  a  physiological  stress. 


'577# 

•Cranmore,  D. 

BEHAVIOR,  MORTALITY,  AND  GROSS  PATHOLOGY 
OF  RATS  'UNDER  AGCELERATiV'E  STRESS,  w*  Jour. 
Aviation  Med. ,  27  (2):  131-140.  1956. 

DLC  (RC1050.A36,  v.  27) 

A  total  of  269  rats  were  subjected  to  various  com¬ 
binations  of  magnitude  and  duration  of  positive  or 
negative  g  forces.  Rats  which  died  from  positive  ig 
stresses  showed  the  following  pathology:  grossly 
there  Were  petechial'  hemorrhages  in  praetioaffiy  all 
the  subcutaneous  tissues  of  the  lower  body,  the  large 
veins  of  the  abdomen  and  the  liver  appeared  to  be 
engorged  with  blood.  Also.,  the  lungs  showed  hem¬ 
orrhagic  areas  which  varied  from  minute  petechiae 
to  some  which  were  5  mm.  or  more  in  diameter.  The 
lungs  were  Congested'  with  blood)  and'  this  was  also 
true  of  the  'Jungs  of  those  rats  which  survived1, 
although  the  congestion  was  less  marked— a  few  of  the 
survivors  showed  no  lung  congestion,  but  all  demon¬ 
strated  the  subcutaneous  hemorrhages.  Those  ani¬ 
mals  dead  from  negative  g  stresses  showed  the 
following:  subCutanegu'8  hemorrhage  throughout  the 
entire  upper  body  region,  and  hemorrhage  into  the 
eye  socket  and  the  muscles  of  the  face.  No  hemor - 
rhage  was  found  in  either  the  brain  or  the  spinal  cord. 
Hemorrhage  of  the  lungs  was  frequently  the  same  in 
both  those  animals  Which  died  and  those  which  sur¬ 
vived;  congestion  of  the  liver  and  blood  vessels  occur¬ 
red  in  those  animals  which  died,  ibut  only  rarely  in 
those  surviving.  Anoxia  is  believed  to  have  been  the 
immediate  cause  of  death  >f<rom<  both  positive  and  nega¬ 
tive  ig,  stress. 


5779 

Cranmore,  ©.,, 

and  H.  L.  Ratcllffe 

A  STUDY  OF  ADAPTATION  TO  ACCELERATION 
WFH  RATS  AND  tUJNlEA  'PIGS  AS  TEST  ANIMAL#. 
— =  Naval  Air  Development  Center,  Aviation  Medical 
Acceleration  Lab.,  Johns ville,  Pa.  Report  no. 

N  ADC  -  MA  -  5  602 ,  Feb.  271,  1956.  V*  1 6  p.  (Project  no. 
NM  001  100  306,  Report  no.  T'),.  A©  90  233 

UNCLASSIFIED 

Experiments  were  conducted  to  explore  the  possi¬ 
bility  of  Increasing  tolerance  to  acceleration  stress 
by  developing  appropriate  schedules  of  conditioning. 
Guinea  pigs  and'  rats  were  subjected  repeatedly  to 
negative  acceleration  at  leveil's  that  produced  tem - 
iporafy  -loss'  of  balance  and  respiratory  difficulty, 
facial  edema  and  hemorrhages  from  the  nose,  eyes 
and!  ears.  These  sighs  decreased  in  magnitude,  and1, 
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to  some  Instances,  disappeared  completely  as  the 
schedule  continued.  Other  signs  of  Increased  toler¬ 
ance,,  and  evidence  of  slight  to  moderate  adrenal 
cortical  hypertrophy,  led  to  the  conclusion  that  the  an¬ 
imals  were  undergoing  adaptation  to  acceleration 
stress,  and  that  increased  activity  of  the  adrenal 
Cortex  lii  a  factor  1ft  itbli  iprOGe#®,  (((Authors’  ab- 
stract) 

5780 

Cir-osble,  R.  Ji. 

DIRECTIONAL  CONTROL  OF  ACCELERATIVE 
FORCES  IN  CENTRI'FUGE  BY  SYSTEM  ©F  GIM¬ 
BALS.  Jeui.  AvlatlOn  'Med.,,  27,  '5'05-5>lhl . 

Dec .  1956.  DLC  (RCIOSO.  A36,  v.  27, i), 

A  two-glmbal  system  of  the  human  centrifuge  Is 
described  and  Illustrated.  It  1s  used  to  control  the 
direction  of  acceleration  with  respect  to  the  sub¬ 
ject,  and  to  simulate  Inflight  acceleration.  In  com¬ 
parison  to  a  freely  swinging  platform  type  of  cen¬ 
trifuge,  It  allows  for  the  partial  reproduction  of 
catapult  g  patterns,  a  great  variety  of  jostling  g 
patterns  typical  of  uncontrolled  aircraft  duplicated 
as  often  as  necessary,  less  unpleasant  oculogyral 
illusions,  and  elimination  of  overshooting  and  os¬ 
cillating.  With  proper  Instrumentation,  this  system 
may  permit  a  pilot  to  control  his  own  ride  under 
various  conditions. 

5781 

Crosbie,  R.  J. 

FORCES  DEVELOPED  ON  A  CAR  TRAVELING 
RADIALLY  ALONG  A  MOVING  CENTRIFUGE  ARM. 
4358  Nival  Air  Development  Center.  Aviation  Medi¬ 
cal  Acceleration  Lib.,  Johnsvllle,  Fa.  (Project  NM 
001  100  J03,  Report  no.  5).  Report  NADC-MA-5610* 
Sept.  4,  1956.  vltoll  p.  AD  108  391 

UNCLASSIFIED 

Equations  are  derived  which  enable  one  to  de¬ 
termine  the  forces  acting  on  a  car  traveling  radi¬ 
ally  along  a  moving  centrifuge  arm.  These  forces 
ire  of  interest  in  determining  the  feasibility  of 
attaching  a  track  to  a  centrifuge  arm  which  will 
provide  a  device  for  producing  either  a  step  or  an 
Impulse  forcing  function.  The  author  concludes 
that  the  Coriolis  force  developed  on  a  radially 
moving  car  is  at  such  magnitude  as  to  make  this 
method  of  producing  a  step  forcing  function  ex¬ 
tremely  difficult.  If  not  actually  unfeasible.  Under 
certain  limiting  conditions,  the  Coriolis  force  de¬ 
veloped  on  this  radially  moving  car  may  be  can¬ 
celed  by  proper  control  of  the  angular  deceleration 
Of  the  Centrifuge,  This  deceleration  must  generally 
be  of  such  magnitude  that  the  centrifuge  is  slowed 
considerably,  and  hence  the  production  of  a  step 
forcing  function  without  the  disadvantages  of  the 
Coriolis  force  is  practically  Impossible.  However, 
a  definite  Impulse  forcing  function  may  be  pro¬ 
duced  If  the  car  is  brought  to  rest  at  the  end  at 
the  track  on  the  centrifuge  arm  by  compressing  a 
spring  of  known  force  constant.  This  Impulse  is 
much  less,  however,  than  that  obtainable  by  a 
typical  linear  accelerator  or  ejection  seat  device. 
(Author's  abstract) 


57/82 

Crosbie,  R.  J. 

V  TMlJ'Z  A  filPN',  •m  A,  SYSTEM  OF  GIiM'&AiLS  «£ 


THE  HUMAN  CENTRIFUGE  FOR  THE  CONTROL 
OF  DIRECTION  OF  ACCELERATION  WITH  RE¬ 
SPECT  TO,  THE  SUBJECT.  — Naval  Air  Develop  - 
merit  Center.  Aviation  Medical  Acceleration  Lab., 
Johnsvllle,  Pa.  ,(< Project  no,.  NlM'  001  100  303;,  Report 
no.  4).  Report  no.  NADC-MA-5608,  Aug.  2,  1956. 
V+i'2  p.  AD  107  772  UNCLASSIFIED 

Advantages  of  a  centrifuge  which  utilizes  a  sys¬ 
tem  of  controllable  gimbals  over  a  freely  swinging 
platform  type  of  centrifuge  are  discussed.  Particu¬ 
lar  emphasis  Is  placed  upon  the  ability  of  such  a 
system  to  eliminate  transverse  and  lateral  compo¬ 
nents  of  the  resultant  acceleration  on  a  subject  dur¬ 
ing  an  entire  g  run.  Although  this  elimination  could 
be  realized  at  the  center  of  the  glmbal  system,  the 
secondary  accelerations  produced  by  the  glmbal  mo¬ 
tion  Itself,  which  exist  at  all  parts  of  the  subject's 
body  remote  from  the  center  of  rotation,  could  not 
be  Ignored.  However,  It  was  found  that  the  oculogy¬ 
ral  illusions  which  resulted  from  these  accelerations 
were  less  disturbing  to  the  subject  than  the  oculo- 
gravtc  Illusions  which  occurred  oft  the  freely  swing¬ 
ing  platform.  Other  advantages  of  this  device  which 
afe  discussed  Include  the  elimination  of  the  charac¬ 
teristic  oscillations  of  the  freely  swinging  platform 
and  the  addition  Of  a  greater  variety  #  g.  programs 
to,  c-efttr-tfugel  1ft  igenefal1.  i((A'uth@r'#i  abstficit))' 
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Dlrlngshofen,  H.  von 

it?5  YEARS  OF  AEROMEDICAL  RESEARCH  ©Ni 
AdeiiJil^flONi  REVIEW  AND1  60Nf|,iraiON||j!  25 
Jahre  In  der  luftfahrtmedizinischen  Erforschung 
dfef  aeschleunlgungen;  gift,  RaekbUck  ufid  Ausblick. 

—  Medlzinlsche  (Stuttgart),  1956  (52):  1843-1847. 
Dec.  29v  1956.  In,  German.  DNLM 

The  author  review#  aeromedical  research  on  the 
physiological  effects  of  acceleration  aftdi  decelera¬ 
tion  forces  in,  flight,  including  his  own,  investiga¬ 
tions.  Present  and  future  problems  In  this  area 
are  discussed  while  anticipating  the  transition  to 
Space  flight  which  will  add  the  physiological  effects 
of  weightlessness,  to  conclusion,  it  is  pointed  out 
that  the  aeromedical  research  on  acceleration  has 
benefited  research  in  other  areas,  e.g.,  the  physi¬ 
ology  of  circulation. 
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Dorman,  P .  J.  , 

and  R.  W.  Lawton 

©Ff f  ef  o,n,  g  tolerance  ©if  partial  SUPINA¬ 
TION  COMBINED  WITH  THE  ANTI  C  SUIT.  <=* 
Jour.  Aviation,  Med..  27  (8):  490-4,96.  Dee.  1956. 

DLC  (RC1050.  A36.  v.  27)' 

A  total  of  305  runs  on  nine  trained  centrifuge 
subjects  and  233  runs  on  twenty- four  Navy  pilots 
were  ipeffprmed>.  Using  igfayout  (peripheral  light 
loss)  as  an  endpoint.  66.7  per  cent  of  the  fleet  pi¬ 
lots  were  able  to  withstand  7  g  for  15  ,o  30  sec¬ 
onds  sitting  upright,  wearing  a  standard  Navy  Z-2 
suit  Inflated  to  7  -  9  p.s.l.  pressure.  The  remain¬ 
der  failed  the  7  g,  30 -second  ruft,.  The  65°  supine 
ipOsltton  alone  failed  to  improve  the  performance 
of  (this  latter  group.  Ail!  of  these  subjects  were 
'tnen,  retested1  ,1ft,  the  '65, rj  supine  position  Wearing  aft, 
Inflated  7.-2  suit  (7-9  p..s.l.  pressure).  One  hun- 
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dred  per  sent  of  subjects  thus  tested  successfully 
withstood  7  g  for  30  seconds,  although  the  unpro¬ 
tected  tolerance  In  some  subjects  was  as  low  as 
2.5  g.  (Authors'  summary) 

5785 

Dorman,  P.  J.., 

and  R.  W.  Lawton 

THE_  EFFECT  OF  PARTIAL  SUPINATION  COM¬ 
BINED  WITH  THE  ANTI-G  SUIT  ON  G  TOLERANCE 
IN  NAVY  PILOTS:  A  PRELIMINARY  REPORT. 

—  'NaW-M  Air  Development  Center.  Aviation  Medical 
Acceleration  Lab.,  Johns vl'lle,  Pa.  Report  no. 

NADC -MA-5606,  May  8,  1956.  v+12  .p.  ( Project  no. 
NM  001  100  300,  Report  no.  %  AD  98  51 5 

UNCLASSIFIED 

A  preliminary  study  of  the  g  protection  afforded 
by  the  combination  of  partial  supination  (65°)  and 
the  Navy  Z-2  anti-blackout  suit  Is  presented.  A 
total  of  305  runs  on  9  trained  centrifuge  subjects 
and  233  runs  on  2:4  Navy  pilots  were  performed. 
Using  grayout  (peripheral  light  loss)  as  an  end  point 
66. 7  percent  of  the  fleet  pilots  were  able  to  with¬ 
stand  7  g  (Or  15  to  30  seconds  sitting  upright,  wear  - 
tog  a  standard  Navy  Z-2  suit  inflated  to  7-9  p.  s.  1. 
pressure.  The  remainder  failed  the  7  g,  30- second 
run.  The  65°  supine  position  alone  failed  to  improve 
the  performance  of  tills  latter  group.  All  of  these 
subjects  were  then  retested  In  the  65°  supine  posi¬ 
tion  wearing  an  Inflated  Z-2  suit  (7-9  p.  s.  1.  pres 
sure).  One  hundred  percent  Of  Subjects  thus  tested 
successfully  withstood  7  g  for  30  Seconds,  although 
the  unprotected  tolerance  In  some  subjects  was  as 
low  as  2.  5  g.  (Authors'  abstract) 
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Edelberg,  R., 

J.  P.  Henry,  J.  A.  Maclolek,  E.  W.  Salzman, 
and  G.  D.  Zuidema 

COMPARISON  OF  HUMAN  TOLERANCE  TO  ACCEL 

ERATIONS  OF  SLOW  AND  RAPID  ONSET. - 

Jour.  Aviation  Med1.,,  27  ;("6'),':  182-489.  .Dec.  1958. 

DLC  (RC1O50.A38,  V.  27) 

Circulatory  reflea  activity  was  evaluated  in  nor¬ 
mal  subjects  with  and  without  antl-g  suit  protection 
during  centrifuge  rides  by  means  of  the  gradual 
Onset  run  (‘GORi),  which  can  add  up  to  3'-5  g  to  the 
conventional  blackout  level  (average  Increment,  1.9 
g).  A  hypothesis  is  presented  to  show  how  the  GOR 
produces  this  Increment.  The  Increment  has  a  high 
correlation  with  the  amount  of  protection  received 
ififom  a  g-sult  for  any  given  subject,  a  relationship 
whicib  IS  Interpreted  as  implying  a  reflex  mecihan- 
ism  In  g-sult  protection.  The  GOR  has  application 
In  predicting  changes  In  a  pilot's  g -  tolerance  in  the 
g  - s ul t  and  in  evaluating  student  pilots  with  a  his 
fory  of  low  g-toleranee.  (Authors:’  summary,  modi- 
#edl)i 
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Frankenhaeuser,  M., 

EFFECTS  OF  RADIAL  ACCELERATIONS  ON  THE 
PSYCHIC  'FUNCTIONS.  ].  EffekteP  av  radialaecelera  - 
'Mon  pS  ip  lykil.ska  funk-t  loner.  I.  =,  Meddelanden  f.rSn 
ftyg-  och'  navalimedicinska  namnden'  ((Stocikhoifn;)',  5 
(1)::  20-23.  195:6..  In  Swedish,  with  English  summary 
(ip.  231)).  DN'iLMi 

100' 


Time  perception  under  acceleration  was  investi- 
igated'  on  the  human  centrifuge.  The  stimuli  used 
were  auditory  signals  (1,  5,,  10,  15,  and  20  sec.) 
recorded  on  a  magnetic  tape  and  presented  via  ear¬ 
phones.  The  subject  reproduced1  either  the  entire  or 
half  of  the  duration  of  stimulus  under  normal 
conditions  before  acceleration,  (2)during  acceleration 
at  3:  ig,  an®  ((3|)>  under  normal  conditions  after  the 
acceleration.  The  stimulus  signal  was  underesti¬ 
mated  ito  a  greater  extent  during  acceleration,  the 
difference  being  sta'istically  significant  at  ithe  >1% 
level  of  confidence  at  the  10,  i!5;,,  and  20-sec.  stimu¬ 
lus  durations. 


5788 

Frenckner,  P., 

and  L.  Preber 

RELATIONSHIP  BETWEEN  VESTIBULAR  REAC¬ 
TIONS  AND  VEGETATIVE  REFLEXES*  STUDIED  gji 
MAN:  BY  MEANS©?  A  REVOLVING  CHAIR  OF  NEW 
DESIGN.  —  Acta  oto-laryngologica  (Stockholm),  46 
fa):  207-211,  di|#u||i'ony  Ip.  2119-2201.  May- June  1:956. 
In  English.  DNLM 

Vegetative  reactions  were  studied  in  male  subjects 
after  rotatory  stimulation  of  the  vestibule.  A  newly 
designed  electrically  operated  revolving  chair  with 
attache®)  apparatus  for  recording  nystagmus,  Skin 
resistance,  blood:  pressure  an®)  electrocardiogram 
was  used.  A  distinct  and  characteristic  fall:  of  the 
resistance  curve  was  found  In  neurovegetatively  sus¬ 
ceptible  persons  even  with  the  use  of  weak  stimuli 
(cupulometry).  This  fa®  in  skin  resistance  seemed 
to  be  caused  mainly  by  vestibular  stimulation  in  the 
same  way  as  nausea  associated  with  motion  sickness. 
Investigations  oh  approximately  100  persons  showed 
that,  on  comparison  of  the  Changes  In  skin  resistance, 
the  post -rotatory  nystagmus,  and  the  aftersensation 
of  cupulometry,  the  variations  In  skin  resistance 
were  found  to  be  correlated  to  the  intensity  and1 
course  of  the  rotatory  after -Sensation.  (Authors’ 
summary,  modified) 
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Gell,  C.  F., 

and  D.  Cranmore 

DISLOCATION  OF  ORGANS  AND  TISSUES  OF  RATS 
EXPOSED  TO  ACCELERATION  STRESS:  POSSIBLE 
PHYSIOLOGIC  SIGNIFICANCE.  — -  Jour.  Aviation 
Med.,  27  (6):  497-504.  Dec.  1956. 

DLC  (RC1050.  A 36,  v.  27) 

A  study  was  conducted  using  a  quick  freeze  tech 
nlque  for  the  anatomic  fixation  of  rats  exposed  to 
graduated  increments  of  acceleration  stress  and 
time.  (<lj<  Visceral  displacement  reaches  a  maximum 
at  a  relatively  low  level1  of  acceleration  Stress  In 
a  short  period  of  time  in  the  application  of  posi¬ 
tive,  negative  or  transverse  g.  (21)  Elongation  and 
torsion  of  the  lungs  in  positive  g  and  compression 
of  the  lungs  In  negative  g  supports  the  postulate  of 
Cranmore  that  death  from  acceleration  stress  is 
due  to  anoxic  anoxia.  (3)  Elongation  Of  the  heart 
and  great  vessels  In  positive  g  and  compression  of 
these  organs  In  negative  g  Impedes  tissue  oxygen¬ 
ation  by  reducing  the  blood1  flow.  (4)  The  possibility 
of  tumbling  creating  pathologic  changes  due  to  a 
pist  on  -  like  acB  on  c  a  us  ed)  by  the  alter  na  ting  dis 
placement  of  the  visceral'  contents  of  the  cavities 
above  and)  below  the  diaphragm  appears  reasonable. 
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In  view  of  the  rapidity  of  displacement  response  to 
applied  acceleration  stress.  ( 5|)  The  application  of 
transverse  g  creates  little  displacement  of  viscera 
with  no  significant  physiologic  disturbance  at  much 
higher  g  levels  than  can  be  applied  In  positive  or 
negative  g.  (From  the  authors'  summary  and  con¬ 
clusions) 

5790 

Gerathewohl,  S.  J., 

fit  Strughold,  and  W.  P.  Taylor 
THE  OCULOMOTORIC  PATTERN  OF  CIRCULAR 
EYE  MOVEMENTS  DURING  INCREASING  SPEED  OF 
ROTATION.  —  School  of  Aviation  Medicine,  Randolph 
Air  Force  Base,  Tex.  Report  no.  56-33,  April  1'956. 

19  p.  AD  108  300  PB  124  532 

The  basic  pattern  of  guided  circular  eye  move¬ 
ments  during  Increasing  rotational  target  speed  was 
photographed  and  analyzed  with  the  use  of  a  Master 
Ophthalmograph.  Experiments  were  made  with  ( 1) 
saccadic  eye  movements  at  a  constant  speed  of  15 
r.p.m.;  (2)  during  Increasing  speeds  from  20  to  45 
r.p.m.;  and  (3)  from  40  to  85  r.p.m.  As  the  rotational 
speed  of  the  target  Increases,  the  movements  of  the 
eyes  become  more  frequent,  extensive,  and  Irregular. 
It  is  concluded  that  a  rotating  target  can  be  visually 
fixated  without  strain  up  to  a  speed  of  about  30  r.p.m.; 
that  some  subjects  lose  pace  In  the  range  between  30 
and  60  r.p.m.;  and  that  visual  pursuit  is  extremely 
difficult  at  speeds  higher  than  75  r.p.m.  Beyond  this 
limit  the  oculomotoric  pattern  disintegrates  com¬ 
pletely.  (Authors’  abstract,  summary  andconctuslons;, 
quoted  In  ipart>)) 
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Qrayblel,  A. , 

J.  L  Niven,  and  K.  MacCorquodale 
THE  EFFECT  OF  LINEAR  ACCELERATION  ON 
THE  OCULOGYRAL  ILLUSION.  —  Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.  Research 
Project  no.  NM  001  110  100,  Report  no.  42,  July 
i'3i„  1956.  [22]  ,p.  AD  127  827  UNCLASSIFIED 

The  results  of  this  study  show  that  the  duration 
of  the  oculogyral  Illusion  is  an  Increasing  function 
of  Increasing  angular  acceleration.  The  heading  of 
the  observer  relative  to  the  axis  of  rotation  of  the 
centrifuge  does  not  affect  the  duration  of  the  oculo¬ 
gyral  Illusion.  The  Increased  magnitude  of  the  lin¬ 
ear  acceleration  component  experienced  when  the 
seating  radius  was  Increased  from  2  feet  to  17  feet 
did  not  affect  the  duration  up  to  centrifuge  speeds  of 
8  r.p.m.  (maximum  angle  0  ?  20  degrees).  The 
Increase  In  magnitude  of  the  linear  acceleration 
component  with  increase  In  centrifuge  speed  be¬ 
yond  8  r.p.m.  becomes  Increasingly  disruptive  of 
performance,  as  oculogravtc  effects  become  domi¬ 
nant.  The  sign  of  the  acceleration  L  e. ,  positive 
and  negative  acceleration,  most  probably  does  not 
influence  the  duration.  (Authors'  results) 
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Guedry,  F.  E. , 
and  H.  Kalter 

DESCRIPTION  OF  HUMAN  ROTATION  DEVICE. 

-  Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 

(Project  no.  8-95-20-001,  SuMaak  AMRL  S-5).  Re¬ 
port  no.  242,  May  23,  1956.  N17  p.  AD  109  230 

FI)  1 28  5.23 


A  turntable  was  constructed  for  rotating  sub¬ 
jects  positioned  within  a  radius  of  three  feet  from 
the  center  of  rotation.  Recorded  performance  of 
this  device  Indicates  that  control  of  angular  veloc¬ 
ity  Is  excellent.  Control  of  angular  accelerations 
and  decelerations  below  30°/  sec.2  Is  very  good  and 
easily  obtained  with  a  cam  system  for  driving  the 
speed  control  potentiometer.  Accelerations  of 
60° /see.-  and  decelerations  of  50°/sec.2  .  an  be 
obtained  with  the  cam  control  system.  However, 
to  obtain  these  higher  magnitudes,  the  cam  must 
be  cut  to  compensate  for  a  lack  In  linearity  of  re¬ 
sponse.  The  system  provides  sufficient  range  of 
angular  velocities-  and  angular  accelerations  for 
conducting  a  wide  variety  of  experiments  ini  vestib¬ 
ular  research.  (Authors'  abstract) 

■57.93 

Hahn,  R. 

[Research  on  modifications  of  auditory 

THRESHOLD  CAUSED  BY  THE  PURKINJE  PHE¬ 
NOMENON']  Ricerche  sulle  modificazionl  del'la 
soglia  uditlva  dovute  al  fenomeno  di  Purkinje.  ** — 
R1  vista  dl  medicina  aeronaut-lea  (Roma),  T9  (3):  466- 
475.  July-Sept.  1956.  In  Italian,  with  English  sum¬ 
mary  (p.  473).  DLC  (RC1050.R58,  v.  19) 

Four  subjects  with  normal  hearing  were  subjected 
to  vestibular  stimulation  by  rotation.  Immediately 
after  cessation  of  the  rotation  (in  the  so-called 
first  post- rotatory  phase)  the  subject's  head  was 
flexed  abruptly.  Audiograms  taken  after  the  experi¬ 
ment  showed  an  increase  of  the  auditory  thresholds 
for  500- ,  1000- ,  and  2000-e.p.s.  tones  amounting 
to  5*20  decibels.  This  Increase  was  greatest  for 
the  500*cycie  frequency.  The  threshold  value  did 
not  return  rapidly  to  the  values  observed  before 
the  experiment,  but  showed  a  phasic  course  with  a 
15*  20  decible  variation  between  two  successive  de- 
terminatdons  and'  returned'  to  normal  values  only  30' 
minutes  after  rotation.  These  threshold  variations 
were  not  dependent  upon  the  audiometrlcally  studied 
ear  or  upon  the  sense  of  rotation,  but  upon  central 
phenomena.  The  Importance  of  auditory  failure  in 
relation  -to  conditions  of  the  pilot  In  flight  is  dis¬ 
cussed. 


5794 

HCss,  J.  L. 

THE  APPROXIMATION  OF  THE  RESPONSE  OF  THE 
HUMAN  TORSO  TO  LARGE  RAPIDLY  APPLIED  UP¬ 
WARD  ACCELERATIONS  BY  THAT  OF  AN  ELASTIC 
ROD  AND  COMPARISON  WITH  EJECTION  SEAT 

DATA _ Douglas  Aircraft  Co.,  Inc.,  El  Segundo, 

Calif.  Report  no.  ES  26472,  N:ov.  26,  1956.  51  p. 

AD  125  558  UNCLASSIFIED 

It  has  been  noticed  that  when  the  human  body  Is 
subjected  to  very  rapidly  applied  accelerations,  the 
accelerations  at  points  of  the  body  can  be  consider¬ 
ably  larger  than  the  maximum  value  of  the  applied 
acceleration.  This  paper  considers  the  case  when 
the  acceleration  is  applied  along  the  line  of  the  spine 
from  seat  to  head'  as  in  ejeCU'oh  from-  aircraft  and 
attempts  to  approximate  the  motion  of  the  human 
torso  under  these  conditions  by  that  of  an  Idealized', 
one  dimensional,  vlsco- elastic  structure.  The  simple 
case  of  homogeneous  elastic  rod'  Is  discussed-  in  de¬ 
tail-  and'  its  predictions  compared  wl-th  ejection  seat 
data.  The  extensions  to  more  complicated  vlsco- 
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elastic  structures  are  discussed.  It  Is  concluded  that 
the  elastic  rod  Is  a  fairly  good1  first  approximation, 
but  that  lit  is  not  sufficiently  exact  to  be  used!  in 
making  quantitative  predictions.  It  is  also  concluded 
that  more  complicated1  structures  wilt  require  more 
and  better  data  for  their  evaluation.  (Author's  ab¬ 
stract) 

5795 

Howarth,  C.  I. 

THE  TIME  COURSE  OF  PRESSURE  BLINDNESS. 

- RAF  ins ,ti  of  Aviation'  Medicine  '<!&■  Brit.  )i, 

Farnborough;  issued  iby  Flying  Personnel  Research 
Committee  (Gt.  Brit. ).  FPRC  no.  9G8,  Aug.  195C. 

2!  p.  AD  112  721  UNCLASSIFIED 

When  ipreslufe  is  applied  to  the  eyeball  Ift  ex¬ 
cess  of  120  mm.  Hg,  vision  decreases  progres - 
sively  from  the  periphery  °f  the  visual  field  until 
finally  the  eye  becomes  blind1.  Three  possible 
causes  of  the  restriction  of  peripheral  vision  dur 
lng  retinal  Ischaemia  are  suggested:  the  higher 
sensitivity  of  the  fovea;  a  possible  storeage  of  oxy¬ 
gen  In  the  macular  pigment;  and  the  greater  ef¬ 
fectiveness  of  a  minimal  blood  flow  around'  the 
optic  disc  and  along  the  course  of  the  main  retin¬ 
al  arteries.  It  has  been  shown  that  the  last  area 
of  the  retina  to  remain  active  during  if  ehaemla 
lies  between  the  fovea  and  the  optic  disc  so  that 
no  one  of  these  can  be  the  single  explanation  of 
the  form  of  the  restricted  Visual  field'.  Since  fove - 
at  vision;  is  not  so  Insensitive  to  ischaemia  as> 
has  been  assumed,  it  is  suggested  that  it  may 
provide  the  most  sensitive  tests  of  aircrew  £ 
thresholds'.  i(ANUthof 'H  summary)) 

5796 

Jongkees,  L.  B.  W,, 
and  i,  A.  J.  Klun 

ON  PER-  AN'D  POST-ROTATORY  REACTIONS.  — 

Acta  oto-laryngologica  (Stockholm),  16  (i#:  394-318. 
July -Aug.  1956.  In  English.  DNI.M 

The  effect  of  the  interval1  'between  on  and'  off  rota¬ 
tional  impulses  bn  the  duration  of  a  rotatory  sensation 
was  measured  for  various  magnitudes  of  the  stimula¬ 
tion  which  was  equally  strong  for  both  on  and  off  ac¬ 
celeration'.  A  rotating  chair  was  used  which  could  be 
acceieratedi  In  a  short  period  of  time  until  a  constant 
velocity  was  reached  (12.5 "/second  in  3  seconds,  24  / 
second!  in  2-1/2  seconds*  37 ° /second1  in  2  seconds, 

60° /second  In  3'  seconds)i.  The  results  support  the 
view,  expressed  on  graphs  mathematically,  that  the 
cupula  endolymph  system  acts  as  a  highly  damped 
torsion  pendulum.  Another  conclusion  is  that  the 
duration  of  the  perrotatory  sensation  following  accel¬ 
eration  in  the  beginning  is  identical  with,  the  duration 
of  the  post  rotatory  stopping  impulses. 
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Lawton,  R.  W„, 

L.  C.  Greene,  G.  H.  Kydd,  L.  H,  Peterson,  and 
R.  J.  Crosble 

ARTERIAL  BLOOD  PRESSURE  RESPONSES  TO  G 
FORCES  ®li  THE  MONKEY.  — ^  Naval  Air  Develop¬ 
ment  Center.  Aviation  Medical  Acceleration  Lab. , 
J'Ohnsvilll'e,  Pa.  'R'eiport  no.  NADC  -MA -56-1-1,  Sept. 

24.  1956.  lv*'l«8'  ip.  '("Proiject  no.  N'M  OOT  ,}  0<D  315, 
Report  no.  3).  API  IS'  2;6'8I 

UNCLASSIFIED 


This  study  describes  arterial  blood  pressure  re¬ 
sponses:  In  monkeys  subjected  to  positive  acceler¬ 
ation.  The  three  principal  factors  affecting  the 
blood  pressure  are  shown  to  be  (a)'  the  height  of 
the  fluid  column  in  the  g  -axis,  nhi)'  the  volume  with¬ 
in,  and  i('C,)i  the  dlstenrlblllty  Of  the  afterl'a'l'  vascular 
tree,  fe  addition  to  pressure  changes  due  ito  the 
physical  effect  of  acceleration  on;  the  fluid  column, 
a  decrease  In  arterial  volume,  and'  thus  a  pressure 
tail,  occurs  because  of  a  change  in  the  dynamic 
equilibrium  of  Inflow  and  outflow  in  the  system. 
These  two  factors  tend  to  balance  each  other  in  the 
region  of  the  diaphragm  so  that  blood  pressure 
changes  are  minimal  in  this  area.  (Authors'  ab¬ 
stract) 


5798  _ 

Lomonaco,  T., 

p.  Strolio,  ahdi  Ll  Fabrls 
[BEHAVIOR  OF  MOTOR  COORDINATION  IN  SUB¬ 
JECTS  EXPOSED  TO  AGGELERATION  VALUES 
VARYING  FROM  3  TO  0  G|  ComporUmento  della 
coordlnazlone  motorla  in  soggetti  sottoposti  a 

valor!  df!  accelerazione  variant!  da  3  a  0  g.  - 

Proc .  International  Astronautlcal  Congress,  vnth 
(Rome,  Sept.  12-22,  1956),  p.  825-839.  Roma,  11956'. 
'in;  'Italian. 

DLC  (TLT87.I44,  v.  7) 

Thirty  subjects  with  normal  labyrinthine  function 
were  exposed,  by  means  of  a  subgravity  tower,  to 
accelerations  varying  from  $'  to  Og  for  a  total' 
time  of  8  seconds,  of  which  4  were  spent  In  sub- 
gravity.  Under  these  condition's,  studies  were  made 
of  eye- hand  coordination  andi  body  equilibrium'. 
During  the  experiment  the  subjects  showed  motor 
incoordination.  Under  subgravity  condi’tlphs  there 
was  evidenced  an  increase  of  muscle  tonus,  a  sense 
Of  levitation,  bewilderment  and  distraction,  ahdi  var¬ 
ious  unpleasant  sensations.  Twenty  of  the  thirty 
subjects  exposed  to  various  consecutive  tests  dem- 
onstra  ted  improvement  in  the  coordination  test  and 
a  decrease  In  unpleasant  sensations,  Indicating 
possible  adaptation  to  experimental  conditions. 


5799 

Mclaughlln,  J. , 
and  Ii.  Gray 

BIOCHEMICAL  RESPONSE  TO  TRAUMA.  H.  COR¬ 
TICOSTERONE  AND  1 7  -  HYDROX YCOR TICOSTER  - 
ONE  LEVELS  IN  PLASMA  OF  RATS  SUBJECTED 
TO  TUMBLING  TRAUMA.  Walter  Reed  Army 
Inst,  of  Research,  Washington,  D.  C.  WRAI'R  86  -56, 
Aprl'l  1956.  9:  p.  ( Project  ho.  6  -59-12-022,  S u b  - 
task  no,  Ml);.  AD  801  UNClJiSSIFIED 

Corticosterone  and  17  -  hydro  ycortlcosterone 
levels  were  determined  In  plasma  of  normal  and 
traumatized  ratsi.  In  igeneral,  lit  was  found  that  the 
plasma  levels  rose  with  Increasing  number  of 
turns  at  zero  time  after  tumbling.  When  the  cor¬ 
ticosterone  and  17  -  hydf  oxyeortlcosterone  plasma 
levels  Of  rats  were  examined  over  a  period  of  24 
hours  from'  the  end1  of  drumming,  lit  appear ed  that 
the  levels  changed  markedly.  However,  these 
changes  were  not  parallel  for  the  two  steroids  ex¬ 
amined.  The  fractions  separatedi  as  corticosterone 
andi  1 7 - hydroxye ortic oste rone  showed  the  same 
elution  behavior,  ultraviolet  absorption,  fluores 
cenee  development  andi  sirn'llllar  Rj  by  paper  par 
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tltlon  chromatography  as  those  of  known  samples 
of  corticosterone  and  17  -'hydroxycorttcoster  one . 
(Authors’  abstract)' 


5800 

Mlttermaler,  R.„ 

and  G.  Rossberg 

[VESTIBULAR  EXAMINATIONS  WITH  NEAR- 
THRESHOLD  ACCELERATION  STIMULI  Vestlbu- 
iartsuntersuchungen  mil  schwel'lennaheh  Beschleun- 
lgungsreizen. —  Archtv  ftlr  Ohren-  Nasen  und  Kehl- 
kopfhei'lkunde  (Berlin'),  168  (4i):  313-332.  I1, 95.61.  In 
German.  DNiLM' 

A  series  of  investigations  of  Che  vestibular  rota¬ 
tory  nystagmus  were  undertaken  with  healthy  sub¬ 
jects  using  near-threshold  accelerations.  Both  the 
perrotatory  and  the  postrotatory  reactions  were 
registered  on  a  nystagmograph.  The  results  are 
presented  In  form  of  tables.  It  is  concluded  that  the 
perrotatory  reaction  has  to  be  separated  into  acceler¬ 
ation  and  postacceleration  components,  and  the  post- 
rotatory  reaction  into  the  deceleration  and  postde- 
celeration  components,  since  the  time  after  the  actual 
positive  or  negative  acceleration  gives  the  essential 
information  about  the  strength  of  excitation.  The 
perrotatory  reaction  results  in  more  exact  and  even 
values  than  the  postrotatory  nystagmus.  The 
secondary  (Inverse)  phases  appear  with  regularity 
only  after  an  acceleration  of  at  least  3° /$ec.  After 
lesser  accelerations  they  appear  only  in  a  percentage 
of  cases.  (Authors'  summary,  modified) 


58011 

Ray,  J.  T. 

A  STUDY  ©F  ADAPTATION  T©  TILT.  —  Publi¬ 
cation  no.  17,018.  Ann  Arbor:  Whtv.  microfilms, 
1956.  v+100  p.  1956.  DLC 

By  means  of  a  lateral  tilt  chair,  subjects  were 
Inclined  from  the  gravitational  vertical  under  vary¬ 
ing  conditions  and  required  to  return  to  that  posi¬ 
tion  which  "felt  upright".  It  was  observed  that  the 
constant  error  of  adjustments  Increased  with  the 
magnitude  of  Inclination,  and  that  the  direction  of 
Initial  Inclination  had  no  significant  effect  upon  the 
adjustment  error.  Within  each  experimental  ses¬ 
sion  the  constant  error  of  adjustment  was  found  to 
decrease  with  repeated  trials  (termed  the  intra¬ 
series  decrement).  It  was  further  found  that  intro¬ 
duction  of  a  Sufficient  rest  period  tended  to  restore 
the  constant  error  of  adjustment  in  the  direction  of 
Its  unpracticed  level.  Positive  transfer  of  habitua¬ 
tion  of  the  response  did  not  take  place  from  one 
quadrant  to  the  other  and  apparently  the  transfer  of 
this  effect  approximates  100%  since  none  of  the 
differences  were  statistically  significant.  (101  ref¬ 
erences) 


5802 

Roggeveen,  L.  J., 
and1  P.  Nljhoff 

THE  NORMAL  AND  PATHOLOGICAL  THRESHOLD 
©)F  THE  PERCEPTION  OF  ANGULAR  ACCELERA¬ 
TIONS  FOR  THE  OPTOGYRAL  ILLUSION  AND  THE 
TURNING  SENSATION.  —  Acta  oto-laryngo'logica 
(Stockholm),  46  (6)  533-541.  Nov. -Dec.  1’956.  Ir. 
English.  DN  L.M 


Threshold  determinations  on  the  vestibular  organ 
were  made  in  fifteen  subjects  using  a  turning  chair. 
Two  criteria  were  used:  (1)  perception  of  a  turning 
movement  without  further  aids  and  (2)  the  optogyral 
illusion  (caloric  or  rotatory  stimulation  applied  with 
the  visible  surroundings  reduced  to  a  small  luminous 
spot  in  a  fixed  position  in  relation  to  the  subject  and 
at  a  distance  of  I  m.  from  this  eyes).  A  reduction  of 
the  effect  of  fancied  impressions  was  brought  about 
by  the  administration  of  blank  stimuli  (no  accelera¬ 
tion  alter  the  warning  signal).  A  significant  differ¬ 
ence  was  found  ibetweeni  sensitivity  as  expressed  by 
the  turning  sensation  and  sensation  expressed  by  the 
optogyral  Illusion,  the  latter  being  more  sensitive. 

In  most  pathological  cases  a  still  larger  difference 
was  found.  (Authors’  summary,  modified) 


5803 

Salzman,  E.  W. , 

and  S.  D.  Leverett 

PERIPHERAL  VENOCONSTRICTION  DURING 
ACCELERATION  Ai©  ORTHOSTASIS.  -  Cir¬ 

culation  Research,  4  (5):  540-545,  Sept.  1956. 

DLC  (RC681.  A1A57137,  v.  4, 

Using  a  miniature  balloon  technique,  peripheral 
vaso  -constriction  was  measured  In  dogs  given 
two  types  of  centrifuge  runs;  one  tn  which  a  peak 
of  3  g  was  reached  in  3  to  4  seconds  and  held 
for  a  15  second  plateau,  and  the  other  In  which 
the  acceleration  was  gradually  Increased  at  the 
rate  of  1  g  per  10  seconds.  By  eliminating  the 
constriction  with  Dibcnzytine,  an  adrenergic  block¬ 
ing  agent,  the  semlquantitative  interpretation  of 
results  was  made  possible.  Active  peripheral 
veno  constrict  ion  was  observed  in  dogs  exposed  to 
centrifugal  acceleration.  The  magnitude  of  the 
veno  constrictor  response  was  strongly  correlated 
with  the  animal's  ability  to  maintain  arterial 
pressure,  suggesting  the  Importance  of  contraction 
of  the  venous  reservoir  in  the  support  of  cardiac 
output  under  a  hydrostatic  load. 


5804 

Salrman,  E.  W. , 

and  S.  D.  Leverett 

STUDIES  IN  ORTHOSTATIC  VENOCONSTRICTION. 
I.  PERIPHERAL  VENOCONSTRICTION  DURING 
ACCELERATION.  0.  ROLE  OF  THE  CAROTID 
SINUS  MECHANISM.  Wright  Air  Development 
Center.  Aero  Medical  Lab. ,  Wright -Patterson 
Air  Force  Bale,  Ohio  (Project  op-  7216*71712!)). 
WADC  Technical  Report  no.  56-483,  Sept.  1956. 

IV* 22  p.  AD  97  298  UNCLASSIFIED 

A  technique  for  demonstrating  active  venous 
constriction  has  been  developed,  using  miniature 
Intravascular  balloons.  Validation  of  the  technique 
was  performed  In  vitro  and  by  drug  studies  and 
direct  stimulation  of  the  sympathetic  chain  In  vivo. 
Active  venous  constriction  was  demonstrated  in  dogs 
during  acceleration  on  the  centrifuge.  The  magnitude 
Of  the  venous  Feipphfe  was  strongly  correlated 
with  the  animals'  ability  to  maintain  arterial  pres¬ 
sure.  The  Importance  of  the  venous  system  in  sup¬ 
porting  the  circulation  under  a  hydrostatic  load  is 
discussed;.  The  demonstration  of  peripheral  veno* 
constriction  during  common  carotid  artery  occlusion 
implicated  the  carotid  sinus  mechanism  In  the  con- 
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tro'I  of  peripheral  venous  tone.  Deofferentatton  of 
the  aortic  arch  by  cervical  vagotomy  enhanced 
the  venous  reaponse  to  carotid  occlusion.  Veno- 
constrlctlon  was  correlated  with  arteriolar  con¬ 
striction  In  time  course  ant  magnitude.  A  parallel1 
function  of  peripheral  venomotlon  and  arteriolar 
reactivity  1S>  suggested.  (Authors'  >Ab|traet))i 


5805 

Schaefer,  Ji,., 

and  S.  Kubickl 

|R#C©R®0i#OF  E®G  (ECG  At®  'EY®  NYSf  AGMUS)' 
IN  ROTATORY  MOVEMENTS]  Zur  Ableltung  von  EEG 
(EKG  und  Augennystagmus)  bel  Drehbewegungen.  — 
Zeitschrtft  flir  die  gesamte  experimentelle  Medtzin 
(Berlin),  128  (!'):  50-54.  Nov.  1956.  in  German. 

DNLM 

An  apparatus  is  described  which;  permits  the  simul¬ 
taneous  registration  of  the  vestibular  optic  nystagmus 
induced  by  rotation  together  with  the  effect  of  centrif¬ 
ugal  forces  on  the  electroencephalogram  and  electro¬ 
cardiogram.  A  small  laboratory  animal1  may  be  ro- 
tated  and  nystamgus,  EEG  and'  EGG  recorded 
electrically  during  rotation. 


5806 

Stapp,  J,  P., 

and  C.  D.  Hughes 

EFFECTS  OF  MECHANICAL  FORCE  ON  LIVING 
TISSUES.  IL  SUPERSONIC  DECELERATION  AND 
WINDBLAST.  —  Jour.  Aviation  Med.,  27  (5): 
407-413,  Oct.  1956.  DLC  (RC1050.A36,  v.  27) 

Anesthetized1  chimpanzees  were  exposed  to  ac¬ 
celerations  exceeding  28  g  using  a  1,400  pound  sled 
propelled  by  Up  to  nine  7,800-pound  thrust  rock¬ 
ets  (each  of  1.8  second  duration)  with  an  ejeetton- 
catapult  actuated  canopy  jettisoning  in  50  milli¬ 
seconds.  The  onset  of  wlndblast  in  not  less  than 
50  milliseconds  to  more  than  2,800  pounds  per 
square  foot  was  sustained  without  injury  so  long 
as  the  animal1 'I  head' was  enclosed1  In  a  wind -proof 
helmet  and  head  and  extremities  were  adequately 
secured.  Application  of  these  findings  to  methods 
of  escape  from  supersonic  aircraft  in  flight  are 
discussed.  (From  the  authors'  summary) 


5807 

Stapp,  j.  P. 

MEASUREMENT  FOR  SURVIVAL. - Ordnance, 

40  (216):  975-979.  May- June  1956. 

DLC  (UF1.067,  v.  40) 

The  propulsion,  braking,  and  Instrumentation 
systems  of  several  high- speed  linear  decelerators 
designed  for  the  investigation  of  problems  of  toler¬ 
ance  to  forces  incurred  In  aircraft  crashes  and 
during  ejection  from  high-speed  aircraft  are  de¬ 
scribed.  The  decelerators  include  (1)  a  rocket- 
propelled  sled  braked  by  pressurized  gripping  units 
units,  on  which  tolerance  limits  for  primates  have 
been  established  fora  various  body  positions,  and 
harness  configurations  developed;  (2)  a  monorail 
suspended  decelerator  braked  by  collision,  on  which 
high  tolerance  limits  to  Impacts  of  high  rate  of 
onset  and  short  duration  have  been  established  for 
hogs,  and  the  comparative  vulnerability  of  body 
parts  to  impingement  by  simulated  cockpit  com¬ 


ponents  evaluated;  and  i('3))i  a;  high-performance  rock¬ 
et  sled  with  water  brakes,  tp  which  human  veloc¬ 
ities  up  to  632  m.p.h.  have  been  obtained. 

5808 

Stasevlch,  R.  A., 

and  P.  K.  Isakov 

[SPEED,  ACCELERATION,  G- FORCES.  (SOME 
PROBLEMS  OF  PHYSICS  AND  PHYSIOLOGY  AP- 
PIJCABLE  TO  A  VIA  TTCN )  JSkorostl,  uskorenlla, 
peregruzkl  (Nekotorye  voprosy  flzlkl  1  flzlologll 
prlmenitel'no  k  aviatali).  Moskva;  Voennoe 
Izdatel'stvo  Mlnlsterstva  Oborony  Soluza  SSR,  1956. 
84  p.  In  Russian.  DLC  (RC1I075.  S8) 

A  discussion  is  presented  for  popular  consump¬ 
tion  on  the  speed  of  movement,  acceleration,  g-for- 
ces,  and  their  effects'  on  the  human  organism.  The 
examples  used  are  for  the  most  part  from  aviation 
although  some  are  also  pertinent  to  space  flight. 

5809 

Tabusse,  L.., 

and  R.  Mainard 

[THE  EFFECTS  OF  SPEED  AND  ACCELERATIONS 
ON  THE  CARDIOVASCULAR  SYSTEM  [  Lc  seffetsde  to 
vitesse  et  des  accelerations  sur  le  sysleme  cardlo- 
vaseulatre.  —  La  sante  de  l'homme  (Lyon),  no.  92: 
5-7.  Jan. -Feb.  1956.  In  French.  DNLM 

The  effects  of  high  speed  and'  accelerations  on  the 
cardiovascular  system  as  shown  by  research  and 
actual1  supersonic  flight  are  briefly  outlined.  Changes 
have  been  observed  in  the  electrocardiogram,  arterial 
pressure,  cardiac  rhythm,  and  vasomotrlcity.  It  Is 
concluded  that  supersonic  flight  is  dangerous  for  the 
cardiovascular  system,  and  may  cause  Ischemic  hy¬ 
poxia  whlbh  will1  eventually  lead'  to  ahoxemie  hypoxia, 

5810 

Usachev,  V.  V. 

[EFFECT  OF  RADIAL  ACCELERATIONS  ON 
CONDITIONAL  VASOMOTOR  REFLEXES]  VUlanie 
radial  'nykh  uskorenil  na  us'lovfvye  sosudisto- 
dvlgatel'nye  refleksy.  — -  Zhurnal  vysshel  nervnoi 
delatel'nosti  (Moskva),  6  (4):  555-560.  July-Aug. 
1956.  In  Russian.  DLC  (QP351.Z65,  v.  6) 

The  effects  of  acceleration  on  the  central  nerv¬ 
ous  system  were  studied  by  piethysmographlG 
measurement  of  changes  in  the  conditional  vaso¬ 
motor  (.vasoconstriction)  reflexes  to  a  bell  and 
unconditional  vasomotor  reflexes  to  cold  water 
stimulation.  Five  healthy  males,  21  to  32  years 
of  age,  were  subjected  to  positive  acceleration 
in  a  centrifuge  of  3.5  m.  radius.  Maximum  force 
was  exerted  for  20  sec.  The  decline  of  botn,  cold- 
pressor  reflex  and  the  conditional  vasomotor  re¬ 
flex,  and  the  increase  in  the  respective  latencies 
during  the  first  twenty  to  twenty- six  minutes  after 
rotation  attest  to  the  dominance  of  Inhibition  pro¬ 
cesses  under  acceleration  in  those  parts  of  brain 
which  regulate  tne  vascular  tonus. 

5811 

White,  W.  J., 

and'  W.  R.  Jorve 

THE  EFFECTS  OF  GRAVITATIONAL  STRESS  ET¬ 
ON  VISUAL  ACUITY.  -  Wrlgiit  Air  Development 

Center.  Aero  Medical  Lab..  Wright  -  Patterson  Air 
Force  Base,  Ohio.  WA'DC  Technical  'Report  no. 


4.  EFFECTS  OF  'ENVIRONMENT AT.  FACTORS  AND  STRESSES  5812-5815 


56-247,  Nov.  1956.  vl.29  p.  (Project  no.  71-93,  Task 
no.  71811).  AD  110  444  PB  121  709 

Experiments  were  conducted  on  a  human  centri¬ 
fuge  to  determine  the  relation  between  gravitational 
stress  and  visual  acuity  with  the  (actor  of  cerebral 
circulatory  competence  minimized  by  the  use  of 
protective  measures  known  to  ameliorate  the  gross 
visual  symptoms  associated  with  acceleration.  Vis¬ 
ual  acuity  was  measured  with  the  checkerboard  tar¬ 
gets  that  are  standard  with  the  Ortho-Rater.  Grav¬ 
itational  stress  was  found  to  have  a  significant  and 
progressive  effect  on  visual  acuity.  Factors  hypoth¬ 
esized  to  account  for  the  differences  In  visual  per¬ 
formance  during  gravitational  Stress  Include:  (1).  in¬ 
volvement  of  the  autonomic  nervous  system  and  Its 
effect  on  visual  acuity;  (2.)  changes  In  the  shape  Of 
the  eyeball  or  refracting  surfaces;  and  (3>)>  displace¬ 
ment  of  the  crystalline  lens  In  the  direction  of 
gravity.  The  lens  -displacement  hypothesis  Is  tenta¬ 
tively  accepted  to  account  for  the  acuity  changes 
under  gravitational  stress. 


58tl2 

White,  W.  j., 

and  M.  B.  ftl'ley 

THE  EFFECT  OF  POSITIVE  ACCELERATION  (G) 
ON  THE  RELATION  BETWEEN  ILLUMINATION 
AND  E1AL  READING.  ■=**-  In:  Symposium  On  Air 
Force  human  engineering,  personnel,  and  training 
research,  p.  306-310.  Air  Research  and  Develop¬ 
ment  Command,  Baltimore,  Md,  ARDC  Technical- 
Report  56-8,  1956. 

DLC  (UG633.A377183,  no.  56-8, 1956) 

Six  subjects  with  normal  visual  acuity  read  In¬ 
strument  dials  at  five  brightness  levels  while  ex¬ 
posed  ti!>  positive  accelerations  ranging  from  1  to 
4  g  on  the  centrifuge.  Results  show:  (1)  at  the 
highest  brightness  level  there  was  no  difference  In 
the  percentage  of  errors  at  various  g  values;  (2) 
at  the  three  highest  brightness  levels  the  percent¬ 
age  of  errors  did  not  differ  for  acceleration  loads 
up  to  3  g;  (3)  at  the  two  lower  brightness  levels, 
errors  were  Inversely  related  to  brightness  and 
directly  related  to  the  value  of  g;  and  (4)  at  the 
4  g  level  there  was  a  systematic  Increase  In 
errors  with  decreasing  brightness.  Most  Of  the 
gross  errors  occurred  at  the  lowest  'brightness 
level  and  did  not  appear  to  be  related  to  g  load. 

5813 

Young,  J.  G., 
and  I.  Gray 

BIOCHEMICAL  RESPONSE  TO  TRAUMA.  HE  EPI 
NEFHRINE  \ND  NOREPINEPHRINE  jLE  VEILS  IN 
PLASMA  OF  RATS  SUBJECTED  TO  TUMBLING 

TRAUMA.  - Walter  Reed1  Army  Inst.  Of  Research, 

Washington,  ©.  C.  WRAER-87-56,  April  1956.  8  p. 
(Project  no.  6-60-09-012,  Subtaak  no.  1)-. 

A©  112  802  UNCLASSIFIED 

'Plasma  levels  of  epinephrine  and'  norepinephrine 
were  determined  In  normal  and  traumatized  rats 
using  the  fluorlmelrlc  method  of  Well -Malherbe 
and  Bone.  Trauma  was  produced  by  tumbling  in  a 
Noble  Colllp  drum.  Epinephrine  levels  Increased  2 
to  5  times  with  tumbling ynorepinephrlne  5  to  10- 
tlmes.  Epinephrine  and  norepinephrine  were  deter  - 
mined'  periodic  ally  from'  01  -to  2'4  hours  after  -tumb¬ 


ling.  In  general,  norepinephrine  levels  began  to 
fall  within  I  hour  after  tumbling  and'  returned-  ap¬ 
proximately  -to  inpfmai  in-  4  -to  8  hours.  The  epl - 
nephrtne  levels  remained  elevated  lor  I  to  2  hours 
and  returned  to  normal  with  4  to  8  hours. 

(Authors'  abstract) 

5814 

Zuidema,  G.  D. , 

S.  'L  'Cohen-,  A,  J.  Silverman,  and'  M'.  B,  Rl'ley 
HUMAN  TOLERANCE  TO  PROLONGED  ACCELE¬ 
RATION.  —  Jour.  Aviation  Med.,  27-  -((6)i:  469- 
481.  Dee.  1958.  DLC  (RC1050.A38,  v.  27) 

Using  physiologic  and'  psychologic  measures, 
man's  tolerance  to  graded  prolonged  accelerations 
was  Investigated.  Dimming  of  vision  occurred  late 
In  the  higher  g  runs  of  al'l  subjects  despite  the 
fact  that  they  were  protected  by  antl-g  suits  and 
running  at  0. 4  g  below  their  predetermined  black¬ 
out  level.  Blood  pressures  at  heart  level  showed 
graded  increases  in  both  systolic  and  diastolic 
components  under  inc reusing  g.  Pulse  pressure 
remained  relatively  constant.  Four  of  five  sub¬ 
jects  showed  arrhythmias  at  high  g-  levels.  fhi§' 
myocardial  -If  fltabtlfty  may  be  attributed!  to  a- 
felattve  coronary  Insufficiency  with  maximum 
cOronary  flow  proving  to  'be  inadequate  -for  a  'mas¬ 
sive  work  ipad',  High  g  loads  produced  excessive 
central  nervous  system  excitability  as  reflected  By 
skin  resistance  measures.  This  degree  of  excita¬ 
bility  was  not  compatible  with  organized,  goal- 
di-rected  performance  as  demonstrated  by  decre¬ 
ments  in  continuous  and  discontinuous  performance 
tasks.  The  higher  levels  of  sustained  g  In  this 
experiment  approach  man's  physiologic  and 
-piyOhotoglG  limits'  of  'tolerance.  '('Authors1'  summafy))i 

5815 

Zuidema,  G.  D., 

S,  L  Cohen,  A.  J.  Silverman,  and  M.  B.  Riley 
HUMAN  TOLERANCE  TO  PROLONGED  ACCEL¬ 
ERATION.  -  Wright  Air  Development  Center. 

Aero  Medical  Lab.,  Wi-lght- Patterson  Air  Force 
Base,  Ohio.  WA-DC  Technical  Report  ho.  56-406, 
©c-t,  195:6.  lv+1'2  ip,  (P-rojec-t  no-.  7-21'fe7T712). 

AD  97  156  UNCLASSIFIED 


Subjects  whose  blackout  level  had  been  deter¬ 
mined  while  wearing  the  standard  USAF  anti-g 
suit  were  subjected  to  a  series  of  nine  runs  dis¬ 
tributed  in  random  order,  but  consisting  of  three 
runs  at  2.5  g  for  115  sec.  each,  three  4.0  g  runs 
for  80  sec.  each,  and-  three  runs  at  a  g  level  0.4 
below  individual  blackout  levels.  Physiological  and' 
psychological  determinations  indicated':  (I)  dimming 
of  vision  occurred  late  In  the  hlghef-g  runs  Of  ••PI1 
subjects  despite  the  fact  that  they  were  protected 
iby  antl-g  suits  and  running  at  0.4  g  below  thetf 
predetermined  blackout  level.  (2)  Blood  pressures 
at  the  heart  level  showed  graded  Increases  both 
in  systolic  and  diastolic  components  under  Increas¬ 
ing  g;  pulse  pressure  remained  relatively  constant. 
(3)  Four  of  five  subjects  showed  cardiac  arrhyth¬ 
mias  at  high  g  level 3,  (41)  High  g  loads  produced 
excessive  central  nervous  system  excitability  as 
reflected  by  skin  resistance  measures.  And  (5) 
the  higher  level#  of  sustained  g  in  this  experiment 
approach  man's  physiological  and  psycho  logical 
limits  of  tolerance.  (Authors'  summary,  In  part) 
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c.  Subgravity 


5816 

Beckh,  H.J.  Ai:j  von. 

GRAVITY  CHANGES  IN  AIRCRAFT  AND  SHI'PS.  — 
Jour.  Brit.  Interplanetary  SOc.,  l'5'((2)i:  73'-'8>i.  'M'areh'- 
April,  1956.  DLC  (TL790.A1B7,  v.  Il5))i 

Same  as  item  no.  2460,  vol.  Ill,  with  additional  ob¬ 
servations  of  optical  displacement  illusions  under 
subgravity  conditions  in  ships. 


5817 

Gerathewohl,  S.  J. 

PERSONAL  EXPERIENCES  DURING  SHORT  PERI¬ 
ODS  OF  WEIGHTLESSNESS  REPORTED  BY  SIX¬ 
TEEN  SUBJECTS.  Astronautics  acta  (Wen), 

2  i(i4))v:  303  217.  1956,  In  ingUSh. 

DLC  (TL787.I48,  v.  2) 

Also  published  In:  Proc.  International  Astronautl- 
cal  Congress,  VHth  (Rome,  Sept.  12-22,  1956'), 

Ip;  3@3ii33'4l.  Roma,  1>956,  8LC  (iTiL383jI4:4'„  v,  7) 


5819 

Levering,  B. 

THE  CASE  OF  THE  CURIOUS  CAT:  "LUCKY" 
FLOATS  IN  WEIGHTLESS  REPOSE  AT  RAN¬ 
DOLPH’S  SCHOOL  OF  AVIATION  MEDICINE. 
Skyline,  i<4'  (4')i:  10-13.  Dec.  1956, 

DLC  (TL724.5.N57N6,  v.  |4> 

Experiments  on  weightlessness  are  becoming 
Increasingly  Important  to  aviation  as  man  ap¬ 
proaches  space  flight.  Detailed  discussions  arc 
made  of  S.  J.  Gera  the  wohl's  investigations  with  the 
cat  (Lucky)'  which  afe  a  ipart  of  a  three  fold  re¬ 
search  project  on  weightlessness  which  he  Is  con¬ 
ducting  at  the  USAF  School  of  Aviation  Medicine. 
Other  portions  of  the  program  Include  studies  of 
human  tolerance  to  weightlessness  ( wherein  volun¬ 
teer  subjects  experience  weightlessness  during 
parabola  flights')1  8h#l  visual  illusions  during  zero 
gravity  (wherein  subjects  are  requested  to  place 
a  pencil  dot  on  targets).  Mention  Is  made  of 
several  other  Investigations  monitored  by  Dr. 
Gerathewohl  particularly  the  "sealed  cabin  Simu¬ 
la  tor"  studies  (under  the  Immediate  direction  of 
H.  Strugholdi)  wherein  living  conditions  during  Specie 
'flights'  afe  reproduced  as  closely  as  possible. 


A  aeries  of  experiments  on  weightlessness  was 
conducted  using  a  Lockheed  T  33  type  aircraft  for 
dives  and  parabola  flights  yielding  practical  weight¬ 
lessness  from  10  to  30  seconds  duration.  Records 
of  the  personal  experiences  of  sixteen  subjects 
during  these  states  were  obtained  by  Interviews, 
pilot  reports,  and  written  statements.  The  majority 
of  subjects  felt  very  comfortable  during  weightless¬ 
ness;  several  subjects  reported  sensations  of  mo¬ 
tion  with  no  emotional  Involvement.  A  small  group 
of  subjects  experienced  discomfort,  nausea,  and 
severe  symptptng  of  motion  sickness.  Tolerance  to 
weightlessness  is  discussed  with  regard  to  space 
flight.  It  Is  theorized  that  individuals  differ  sig¬ 
nificantly  as  to  their  susceptibility  to  sub-  and 
zero-gravity  and  thel-r  adaptability  to  weightless¬ 
ness.  If  the  right  persons  can  be  selected  and* 
adapted,  some  earlier  concepts  about  artificial  ac¬ 
celeration  of  "quasi -gravity"  of  space  vehicles 
can  be  revised.  (Author's  abstract) 


5818 

Grant,  4.  i.,, 

LIFE  UNDER  LOW  GRAVITY  CONDITIONS.  —  Jour. 
Space  Flight,  8 (8i);  3-5.  Oct.  1956. 

DLC  (TL780.C413,  v.  8i) 

The  low-gravity  conditions  which  will  be  encoun¬ 
tered  on  space  flights,  e.g.,,  to  the  moon,  present  dif¬ 
ferent  problems  from  those  associated  With  zero 
gravity.  First,  the  dichotomy  between  mass  and' 
weight,  'nonexistent  on  the  earth,  has  serious  Impl'i - 
cations  for  the  construction  of  space  suits  for  explora  ¬ 
tion  on  the  moon,  locomotion  of  the  explorers,  ah# 
transportation  on  the  moon  surface.  If  low  gravity  is 
accompanied  by  low  pressure  It  Will1  cause  ah  in¬ 
crease  in  capillary  siphon  age,  evaporation  probieni-s 
due  to  high  vapor  pressure  an#  low  'boiling  point,  a 
high  rate  of  evaporation,  and  poor  sound  conduction. 
Several  prophylactic  measures  afe  suggested  to 
counteract  muscular  atrophy  during  a  long-term  stay 
at  (low  'gravity . 

1*0:6 


d.  Barometric  Pressure  (|Att#y<d!e|) 

|[ 'Mtitud'c  suits  Milder  'M-lk  AWlii'tudc 
sickness  under  W-fi  lj| 

5820 

Aehiary,  A., 

A.  Cabanon,  V.  Andre',  and  J.  Richet 
[RAPID  AND  EXPLOSIVE  DECOMPRESSIONS  IN 
FLIGHT;  STUDY  OF  15  CASES]  Decompressions 
rapldes  et  explosives  cn  vol:  etude  de  15  obser¬ 
vations.  Me'declne  adronautique  (Paris),  11  (1): 
73-86.  1956.  In  French.  DLC  (TL555.M394,  v.  M) 

Fifteen  cases  of  decompression  occurring  in 
fighter  aircraft  at  high  altitude  are  described.  No 
serious  effect  of  decompression  on  either  men  or 
equipment  was  observed  in  any  case.  It  is  rec¬ 
ommended  that  equipment  be  provided  for  protec¬ 
tion  against  extreme  cold  and  for  the  automatic 
supply  of  oxygen  under  pressure. 


5821 

Agadzhanian,  N.  A. 

[EXTINCTION  OF  CONDITIONAL  ELECTRO- DE¬ 
FENSIVE  MOTOR  REFLEXES  IN  A  RAREFIED 
ATMOSPHERE ]  Ugashenie  uslovnykh  dvigatel'nykh 
eiektf  ooboronitei" nykh  refleksov  V  uslovllakh 
razrezhennoi  atmosfery.  Zhurnal  vysshei 
nervnoi  deiatel'nostl  (Moskva).  6  (2):  260-268. 
March- April  1956.  in  Russian. 

DLC  (QP351.Z65,  v.  6) 


Dogs  conditioned  to  defensive  motor  reflexes  at 
the  Sound'  of  a  bell  were  subjected  to  decompres¬ 
sion  to  altitudes  of  6000  and!  8000  meters.  The 
extinction  of  the  reflexes  was  studied  an#  inter¬ 
preted  in  Pavlovlan  terms.  It  is  concluded  that 
the  mechanisms  of  extinction  involve  the  weaken¬ 
ing  of  the  cerebrocortlcal  cells  in  acute  hypoxia. 
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5822 

Altland,  P.  D., 

and  B.  High  man 

EFFECTS  OF  HIGH  ALTITUDE  EXPOSURES  ON 
DOGS  AND  ON  THEIR  SUSCEPTIBILITY  TO 
ENDOCARDITIS  [Abstract],  -  Federation  Pro¬ 

ceedings,  IS,  ((I,,  part  Ijjg  31.  -March  1(95:6. 

DLC  (QH301.F37,  v.  15.). 

Studies  were  made  on  dogs  exposed  to  simulated 
altitudes  of  25,000  feet,  6  hours  daily,  5  times 
weekly,  for  1-27  months.  Pathological  studies  re¬ 
vealed  marked  vascular  engorgement  andi  cardiac 
lesions.  Dogs  with  hematocrits  from  67  to  81  (ex¬ 
posed  for  5-8  months)  received  intravenous  in¬ 
jections  of  Staphylococcus  aureus  and  showed-  ei¬ 
ther  mitral  and  aortic  bacterial  vegetation,  non- 
bacterial  valvulitis,  or  renal  infarct.  Two  dogs, 
killed  in  14- 20  days  showed  no  cardiac  changes 
attributable  to  bacteria.  Dogs  which  received 
Streptococc  ia  mltls  showed  nonbacteriai  valvulitis, 
except  for  one  which  was  apparently  unaffected. 
Another  dog  is  alive  after  continuing  altitude  ex¬ 
posures  for  27  months.  These  findings  suggest 
that  susceptibility  to  endocarditis  is  moderately  in¬ 
creased  in  dogs  exposed  to  simulated  high  alti¬ 
tudes.  ((Authors.'  abstract,  modified): 


5823 

Aykut,  R„. 

■M.  TerziSglu,  and  'F.  ©fer 
[VARIATIONS  OF  THE  ERYTHROCYTE  OSMOTIC 
RESISTANCE  AND  OF  THE  BLOOD  BILIRUBIN 
LEVEL  AT  AN  ALTITUDE  OF  1850  METERS.)  Vari- 
azionl  della  resistenZa  pimptd'Ga-  degli  e-rit-rOeitl  e 
del  tasso  billfubinemico  alf'aitezza  -d§  -isSO:  met-rt. 

Minerva  mediCa  .(iTprino:)',  47  ((53))=  1(6-  Hi.  July  4;, 
1-956.  In  Italian.  ©NiLM 

Ten  subjects  staying  at  Uiudag,  Turkey  (1850' 
meters  of  altitude)  showedi  an  8%  increase  in  erythro¬ 
cyte  values  over  those  obtained  at  sea  level.  An  in¬ 
crease  in  erythrocyte  fragility  and  in  blood  bilirubin 
Content  was  also  observed  along  with  a  decrease  in 
erythrocytic  osmotic  resistance.  These  changes  Sf? 
probably  related  to  the  altitude-induced  acceleration 
of  hemolytic  processes  and  the  stimulation  of  eryth¬ 
ropoietic  activity .« 


5824 

Bacq,  Z.  M., 

Y.  Cuypers,  E.  Evrard,  and  R.  Soetens 
[HYPERSENSITIVITY  TO  BAROMETRIC  DECOM¬ 
PRESSION  IN  THE  RAT  INJECTED  WITH  CYS- 
T  AMINE]  Hypersenslbllite'  a  la  degression  baro- 
me'trique  du  rat  injecte'  de  cystamlne.  « —  Me'de- 
Ctne  aeronaut! que  #afiif)j,  14  '(l)::  87-9-2.  -1'956.  In- 
French.  DLC  (TL555.M394,  v.  11) 

Essentially  the  same  as  item-  no.  37.62,  vof.  IV. 


5825 

Balke.  B., 

J.  G.  Wells,  and  J.  P^  El'&s 
EFFECTS  OF  ALTITUDE  ACCLIMATIZATION  ON. 
WORK  CAPACITY  [Abstract].  —  Federation 
Proceedings.  1!5  (I,  ipa-rt  I)i:  7-.  March  -1(956. 

DLC  (QH301.F37,  v.  151 


An  attempt  was  made  to  measure  the  reduc¬ 
tion  of  working  capacity  during  acute  and  Chronic 
exposure  to  altitude  levels  of  14,000  ft.  A  stand¬ 
ardized  test  of  gradually  increased  work  load  on  a 
'bicycle  ergometer  was  applied  at  ba-se  level  for 
controls,  in  a  tow  pressure  chamber  andi  during  a 
6-wk.  stay  on  Mt.  Evans,  Colorado.  Comparable 
physical  condition  was  achieved  by  a  preceding 
physical  tfaihihg  of  8  weeks  duration.  In-  all  ex¬ 
periments  the  oxygen  consumption  at  comparable 
work  intensities  remained  practically  unchanged. 
The  pulmonary  Ventilation  (teTPSi)'  was  almost 
doubled  at  altitude.  Maximal  ventilation  observed 
was  122  liters/tain.  at  base  level  but  170  liters/ 
-mm.  after  some  acGlimati'Zati'oh.  on  Mt.  E-Van#-  Ifi, 
the  acute  exposure  to  hypoxia  the  blood  pressure 
was  not  altered.  However,  with  acclimatization  to 
14,000  ft.  preceding  systolic  and  diastolic  pressure 
went  -up-.  The  pulse  rate  exceeded  the  g-Fpimdi  level 
values  for  same  work  intensities  in  the  range  of 
light  and  medium  work  load,  though  the  pulse  max¬ 
ima  were  remarkably  (II-l14%)i  lower  at  altitude 
than  at  base  level,  On  the  average  of  6  subjects 
the  performance  tests  in-  the  low  pressurs  chamber 
showed  a-  reduction  -in-  work  capacity  of  2T%.  Sur¬ 
prisingly,  6  weeks  of  aeellffiatilatioh'  to  an-  alti¬ 
tude  of  14,000  ft.  were  not  sufficient  to  raise  this 
performance  level  perceptibly.  Immediately  after 
return  from  the  mountain,  physical  performance 
was  improved  above  the  controls.  The  maximal 
-Oxygen-  uptake  was  increased1.  (Authors'  abstract) 


5826 

Becker.  E-.  L,, 

and  B.  J1-  Joseph- 

OBSERVATIONS  OF  TH'E  INUUN  SPACE  INi  DOGS 
DURING  TM'E  PROCESS  OF  ADAPTATION  TO  HIGH 
ALT-ITUiDE..  se-  School  of  A  viation-  'Medicine  ,,  Ran¬ 
dolph  Air  Force  Base,  Tex.  -Report  no.  55 -141 ,  July 
1956.  2  p.  A©  113  520  I'D  124  528 

The  volume  of  distribution  of  -ihulin  was  studied  in- 
three  dogs  prior  to  exposure  to  a  simulated  altitude 
of  20,000  feet,  and  several  observations  over  a-  ipc-r-i- 
od(  of  18  months  were  made  after  the  dogs  (had  become 
acclimated  to  -the  altitude .  None  of  the  values  we-re 
-sifnil'leantty  different  from-  -the  -control  values  -on- 
these  dogs.  ((Author#'  abstract)) 
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'Becker,  E.  L., 

J.  A..  Schilling,  and  R.  B.  Harvey 
RENAL  FUNCTION  IN  MEN  ACCLIMATIZED  TO  AN 
ALTITUDE  OF  15,000  FEET.  —  School  of  Aviation 
Medicine,  Randolph  Air  Force  Base,  Tex.  Report 
-no.  55-142.  July  1956.  2  pi.  A®  113  530 

I  IT  124  5.29 

Studies  of  renal  function  were  made  oh  five  normal 
men  native  to  an  altitude  of  14,900  feet.  Glomerular 
filtration  rates  were  determined  by  the  constant  i-n - 
fusion-  of  inulln,  andi  effective  renal  plasma  flow  was 
measured  by  the  constant  infusion  of  para  ami n< Sup¬ 
purate.  All  subjects  showed  a  statistically  significant 
decrease  in  filtration  rate ,  effective  renal  plasma 
flow ,  andi  effective  renal  blix-xi  flow ,  with  an-  i hc-rra-se 
in-  hematocrit  andi  filtrattohi  ftrac-t-i wh-,  (Authors ' 
abstract) 
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5828 

Belscher,  D.  E. , 
and:  S.  Born 

THE  "BOILING"  PHENOMENON  OF  LIVING  TIS¬ 
SUE  AT  LOW  ATMOSPHERIC  PRESSURE.  - 

Naval  School  of  Awlstlon  Medicine,  Penas  cola,  Fla. 
Reaearch  Project  no.  N>M  001  103  100,  Report  no. 

1,  Juty  9,  1958.  11*12  p.  AD  107  735 

UNCLASSIFIED 

Cold-blooded  animate,  re  Blatant  to  anoxia,  were 
exposed  to  ambient  preaaurea  equal  and  below 
the  vapor  pressure  of  their  'body  fluids.  The  boil¬ 
ing  phenomenon  of  tissues  usually  Observed:  at 
altitudes  above  84,000  feet  was  not  found  to  be 
the  violent  bubbling  process  experienced  at  nor¬ 
mal  atmospheric  pressure,  but  mainly  an  accel¬ 
erated  surface  evaporation  without  bubble  forma¬ 
tion  and  plasma  denaturatlon.  The  chief  damage 
to  tissue  exposed  unprotected  to  extremely  low 
ambient  pressure  was  caused  by  water  losa  with 
ensuing  dry-out  and  freezing,  ft  is  suggested  that 
the  body  of  flyers  exposed  to  ambient  pressures 
above  84,000  feet  be  protected  against  the  danger 
Of  freeze-drying  )by  a  water  Impermeable  suit. 

(Authors’  findings,  modified) 

5829 

Berry,  L.  J., _ 

TBSUE  CITRIC  ACID  CONTENT  AND  SUSCEP¬ 
TIBILITY  TO  INFECTION  IN  MICE  ACCLIMATIZ¬ 
ING  TO  AND  RECOVERING  FROM  ALTITUDE. 

—  Bryn  Mawr  Coll.,  PS. ;  Issued  by  School  of 
Aviation  Medicine,  Randolph  Air  Force  Base,  Tex. 
Report  no.  56-110,  Aug.  1956.  6  p.  AD  113  832 

PIS  121  592 

Citric  acid  concentration  Of  blood,  liver,  spleen, 
kidney,  duodenum,  and  heart  of  mice  acclimatizing 
to  a  simulated  altitude  of  20,000  feet  progressive  - 
if  declined  to  a  level  30  percent  below  control 
values  (heart  20  percent)  after  3  weeks  in  de¬ 
compression  chambers  and  remained  unaltered 
during  3  additional  weeks  of  exposure.  Animals 
kept  In  the  chambers  for  3  weeks  and  returned  to 
normal  atmospheric  pressures  showed  no  change 
in  citrate  concentration  after  5  days  of  recovery. 

After  10  days  of  recovery,  liver  and  spleen  had 
normal  amounts  of  citric  acid,  but  remaining 
specimens  were  normal  only  after  14  days,  Susceptl 
blllty  to  Salmonella  typhlmurlum  Infection  was 
greatest  when  the  citric  acid  concentration  was 
significantly  lower  than  that  of  the  control  group . 

When  cit-fate  wag  normal,  susceptibility  was 
normal.  (lAytfiof'tf  abstract) 

5830 

Brendel,  W. 

(ADAPTATION  OF  RESPIRATION,  HAEMOGLOBIN, 
BODY  TEMPERATURE,  AND  CIRCULATION  DUR¬ 
ING  AN  EXTENDED  SOJURN  AT  HIGH  ALTITUDES 
(HIMALAYAS)]  Anpassung  von  Atmung,  Hkmoglobln, 
KOrpertemperatur  und  Krelslauf  bet  langfrlsttgem 

Aufenthalt  In  grossen  HOben  (Himalaya).  - 

Pflugers  Archlv  fur  die  gesamte  Physio logle 
(Berlin),  263  (2):  227-252.  1958.  In  German. 

DLC  (QP1.A63,  v.  263) 

Periodic  measurements  were  made  of  the  cir¬ 
culatory  and  respiratory  functions  of  mountain 
climbers  before  and  during  an  extended  Himalayan 

1108' 
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expedition.  The  transition  from  sea  level1  to  alti¬ 
tudes  of  4000  to  7000  meters  produced  increases 
in  respiratory  volume,  hemoglobin  level,  and 
blood  pressure,  and  a  decrease  in  heart  rate. 
Rectal  temperature  declined  in  several  subjects 
in  correlation  with  relatively  great  increases  in 
respiratory  volume.  The  response  of  blood  pres¬ 
sure  and  heart  rate  to  the  performance  of  ft'  stand¬ 
ard  exercise  at  altitude  was  decreased  by  altitude 
acclimatization  from  that  observed  at  #ea  level 
or  at  altitude  prior  to  acclimatization. 

5831 

British  European  Airways 

VISCOUNT  DEPRESSURISATION.  —  Aero  Med.  Soc. 
Jour.  (New  Delhi),  3  (1):  48-50.  April  1956.  DNLM 

A  report  is  presented  of  the  decompression  of  a 
Viscount  aircraft  at  an  altitude  of  23,500  feet.  De¬ 
scent  was  made  at  1500  feet  per  minute  to  12,000 
feet,  with  only  the  crew  breathing  oxygen.  Early 
symptoms  of  anoxia  were  experienced  by  members  of 
the  crew  before  fitting  oxygen,  but  most  passengers 
were  apparently  unaffected.  No  difficulty  was  en¬ 
countered  In  maintaining  ear  ventilation  during  de¬ 
scent. 


5832 

Brown,  F.  W., 
and  R.  H.  Lee 

INJURY  FROM  THE  DECOMPRESSION  COMPONENT 
OF  AN  AIR-BLAST  WAVE.  —  Nature  (LondOn),  178 
i(i4'5:3l|)li  490.  Sept  1956.  DLC  (Q1.N2,  v.  17-8) 

To  study  the  effects  of  a#  blast,  mice  were  ex¬ 
posed  to  increased  air  pressure  (80  lb.  above  atmos¬ 
pheric)  for  various  lengths  of  time  and:  then  explo¬ 
sively  decompressed  in  30  milliseconds.  Survival 
depended  on  the  length  of  pressurization:  all  mice 
Survived  if  the  pressurization  was  shorter  than  TOO- 
'milliseconds;  at  $  second  pressur  ization,  12%  died; 
at  f  minute,  80%.  The  authors  conclude  (hat  the 
explosive-decompression  component  Of  an  air-blast 
wave  iby  itself  has  no  lethal  effect. 


5833 

Campos  Rey  de  Castro,  J., 
and  H.  'Igiestas 

M'E  C'H  A  NIS  MS  OF  NA  TUP  A  L  A  C  CLIMA  TO  A  TIO-N : 
PRELIMINARY  REPOR?  ON  ANATOMIC  STUDIES 
AT  HIGH  ALTITUDES.  ^  Inst,  of  Andean  Biology, 
Ltma,  Peru:  Issued  by  School  of  Aviation  Medicine 
Randolph  Air  Force  Base,  Tex.  Report  no.  55-97, 
June  1956.  6  p.  AD  126  831  UNCLASSIFIED 

Pr  ell  it!  Inary  postmortem,  pathological  studies 
are  reported  of  specimens  from  30  Andean 
natives  acclimatized  to  altitudes  of  about  4000 
'meters.  'Most  of  the  natives  died1  in  accidents. 

The  organs  Investigated  Include  the  lungs, 
trachea,  bronchi,  heart,  liver,  spleen,  kidneys, 
Striated1  muiscie,,  ovaries,  testes,  and,  In  several 
cases,  braitn  a-nd  adrenal  glands.  All  alterations 
found  are  considered  to  be  related  to  the 
environmental  hypoxic  factor,  :the  most  constant 
changes  being  congestion  and  dilatation  of  blood 
capillaries  and:  sinusoids.  (Authors'  summary, 
modified ) 
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5834 

Chapin,  J;.  L. 

EVIDENCE  FOR  SIMULTANEOUS  LOWERING  OF 
UPPER  AND  LOWER  LIMITS  OF  C02  TOLER¬ 
ANCE  [Abstract],  — -  Federation  Proceedings, 

15  (it,  part  I):  34.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Nine  subjects  resided  continuously  at  high  alti¬ 
tude  (Mt.  Evans,  Colo. ,  14,150  ft.,  and  Echo  Lake, 
10,600  ft.)  for  3  weeks  during  which  their  upper 
limits  of  002  tolerance  were  measured  by  venti¬ 
latory  response  to  gradually  increasing  CO2  in  a 
rebreathlng  system  and  their  low  CO2  tolerances 
were  measured  by  a  peffop mance  test  and  by  the 
appearance  of  tetany,  both  during  artificially  in¬ 
duced  hyperventilation.  At  the  end  of  the  3- week 
acc limatization  period  the  subjects  returned1  to 
Denver,  Colo. ,  elevation  5,300  ft,,,  for  recovery 
measurements  and1  the  establishment  of  'normal1 
values',  Exposure  to  the  altitude  of  Mt,  Evans  and 
Echo  Lake  resulted,  in  addition  to  the  well  known 
sensitivity  to  high  CO2,  in  performance  improve¬ 
ment  during  hyperventilation  and  almost  complete 
absence  of  the  symptoms  of  tetany  at  those  CO2 
levels  which  had  produced  tingling  and  twitching 
during  the  control  period.  These  results  are  in# 
terpreted  as  Indicating  that  with  low  CO2  acclima¬ 
tization  the  C02  range  moves  -down  rather  than 
merely  shortening.  (From  the  author’s  abstract) 


5835 

Chiodl,  H. 

RESPIRATORY  ADAPTATIONS  TO  CHRONIC. 

HIGH  ALTITUDE  HYPOXIA  [Abstract],  -  Feder¬ 
ation  Proceedings,  15  (l1,,  part  I):  35.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Respiratory  characteristics,  arterial  acid- base 
equilibrium  and  arterial  oxyhemoglobin  dissocia¬ 
tion  curves  were  studied  in  subjects  residing  con# 
tinuously  for  many  years  (residents)  at  3990  and 
at  4515  meters  above  sea  level,  and  in  a  group  of 
low  landers  (newcomers)  within  8  weeks  after  their 
arrival  at  these  same  altitudes.  At  3990  m.  aver¬ 
age  resting  pulmonary  ventilation  (llters/min./m.  2) 
was  5,3  in  14  newcomers  and1  4.5  in  11  residents. 
At  4515  m. ,  2  newcomers  averaged  5.6,  and  20 
residents  4.9  liters/min./m.  2  Alveolar  carbon 
dioxide  tension,  alveolar  ventilation  and  oxygen 
ventilation  equivalent  changes  were  in  accord¬ 
ance  with  totai  ventilatory  alterations.  Oxy¬ 
gen  breathing  at  both  levels  of  increased  altitude 
depressed  average  pulmonary  ventilation  slightly 
more  in  the  newcomers  than  in  the  residents,  and 
!n  no  case  even  to  values  associated  with  air 
breathing  at  sea  level.  Respiratory  response  to 
Inhaled  CO2  was  greater  in  newcomers  and  less  l'n 
residents  at  high  altitude,  than  was  found  in  nor¬ 
mal  subjects  at  sea- level.  Hemoglobin  oxygen  af¬ 
finity  and  arterial  pH  of  residents  at  high  altitude 
were  found  to  be  within  the  normal  ranges  of  sea 
level.  (Author's  abstract) 


5836 

Colei',  D.  R. 

HEAT  ELIMINATION  FROM  THE  TOES  DURING 
EXPOSURE  OF  THE  FOOT  TO  SUBATMOSPHERiC 

PRESSURES  [Abstract], - Jour.  Physiol.  ( London) , 

131  (3):  5P.  March  28,  1958. 

DLC  (QP1.  J75,  v.  131) 


Heat  elimination  from  the  toes  of  six  men  was 
measured  by  water  calorimetry  during  exposure  of 
the  foot  to  decreased  atmospheric  pressures  for 
periods  of  10  minutes.  Heat  elimination  was  in¬ 
creased  or  unchanged  during  the  application  of  pres¬ 
sures  of  50  and  100  mm.  Hg  below  atmospheric 
pressure,  and  either  increased  or  decreased  at 
pressure  differentials  of  150  and  200  mm.  It  Is  sug¬ 
gested  that  the  application  of  negative  pressures  of 
50  or  IOO  mm.  Hg  produces  little  alteration  in  re  ¬ 
sistance  to  blood  flow  in  the  toes,  but  that  pres¬ 
sures  of  -150  or  -200  mm.  Hg.  are  sufficient  lp 
some  Individuals  to  Increase  resistance. 

5637 

D.  R.  , 

B‘.  S.  L.  Kidd,  and  G.  C.  Patterson 
THE  REACTIONS  OF  THE  BLOOD  VESSELS  OF 
THE.  HUMAN  CALF  f©  'INCREASES  p  TRANS 

MURAL  PRESSURE. - Jour.  Physiol1.  (London)!, , 

134  (3):  665-674.  Dec.  28,  1956. 

DLC  ('QP1.J75,  v.  134) 

The  rate  of  blood  flow  through  the  calves  of 
both  legs  was  measured1  plethysmographleallv  after 
exposure  of  one  leg  to  pressures  of  50  to  200  mm. 
Hg  below  atmospheric  for  periods  of  30  or  60 
seconds.  Exposure  to  -100  to  -200  mm.  Hg,  but 
not  to  -50  mni.  Hg,  produced  a  reduction  in  blood 
flow  IP  the  exposed  calf.  Occlusion  of  the  cifcula# 
tion  to  the  leg  during  exposure  to  -100  mm.  Hg 
abolished  the  subsequent  reactive  hyperemia  ob¬ 
served  when  occlusion  was  induced  before  exposure 
to  reduced  pressure,.  It  Is  pohcituded1  that  the  Vaso¬ 
constriction  caused  by  reduced  pressure  Is  depend¬ 
ent  on  distension  Of  the  blood  vessels  in  the  calf, 
and  Is  a  direct  response  itp  an  increase  in  differ¬ 
ential  pressure  between  the  lumeni  Of  the  blood 
vessels  and1  the  outside  air. 

5838 

Corr-ea,  J„, 

R.  Altaga,  and  F.  Moncloa 
STUDY  0>F  ADRENAL  FUNCTION  AT  HIGH  ALTI¬ 
TUDES  WITH  THE  INTRAVENOUS  ACT*?'  TEST. 

- Inst,  of  Andean  Biology,  Lima,  Peru1;  issued1  by 

School  of  Aviation  Medicine,  Randot ph  Air  Force 
Base,  Tex.  Report  no.  56-101 ,  Sept.  1956.  6  p. 

AD  126  286  I'D  120  043 

The  suprarenal  function  was  stimulated  toy  means 
of  intravenous  administration  of  ACTH  in,  two 
ig, roups  of  subjects,  healthy  men  living  at  sea  level 
and  healthy  native  residents  In  Morococha,  at  an  al¬ 
titude  Of  4, 540  meters  (14,900  feet).  The  response 
to  this  stimulation  was  determined  toy  measuring 
the  urinary  ezefettpn,  of  17  -'ket asteroids  and1  if-h,y. 
droxycortlcolds  and  the  fall  In  the  circulating  eo¬ 
sinophils.  Well  -defined  differences  were  not  found 
between  the  two  groups.  (Authors'  abstract) 

5839 

Coslo,  G., 

and1  j.  Corigliar.o 

[RIGHT  VENTRICULAR  HYPERTROPHY  IN  MINERS 
AT  ALTITUDE.  I.  NON-SIUCOTIC  MINERS)  Com¬ 
promise  ventricular  derecho  en  mineros  de  altura. 
i.  Mineros  considerados  sin  silicosis  pulmonar.  — 
Revista  peruana  de  cardiologfa  (Lima),  5  (l')i;  25-38. 
Jan. -April'  1956,.  In  Spanish,  with'  English  summary 
(;p.  36-37).  DN.LM 


109' 
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AEROSPACE  MiEMC'teJlE  Bl'HLKXlRAPH Y  1956 


A  study  w@s  made  of  142  electrocardiograms  of 
inonsiOiieofri'C  miners  working  at  3l,i800'  and  4,900  meters 
above  sea  level.  A  right -axis  deviation  Was  found  in 
1(91.7%.  and1  a  left = axis  deviation  in  2,1%  of  Che  miner  s. 
'Ini  Che  group  showing  right-axis  deviation,  the  value 
varied  between  90  and1  li'O1  -  Signs  of  right  ventric¬ 
ular  hypertrophy  were  found  in  34.5%  of  the  cardio¬ 
grams,  and'  signs  of  incomplete  right  bundle-branch 
block  in  14%.  Some  relationship  Was  noted  between 
QRS  complex  configurations  in  Che  VI'  lead  and:  Che 
pattern  of  Che  complex  in  Che  right  V3F  and  V4F 
leads.  The  T -wave  in  VI  lead  was  inverted  in  14%  of 
Che  subjects,  while  6.3%.  Were  diphasic.  4.2%  of  the 
electrocardiograms  were  isoelectric.  The  R-wave 
to  Che  U5  'l'eadl  Was  above  Che  maximum  iimit  in  10% 
of  Che  miners,  indicating  possible  left  as  well  a® 
right  ventricular  hypertrophy.  (Authors:'  summary, 
modified)  (35  references) 

5840 

Cuba,  A., 

M.  Copalra,  E.  de  la  Vega,  and  B.  Pareja 
![lVIfAJSllNi  'D4_  I  AiM'BSy  AT'  Al-ffflffiE.- 

EROLEM'IA  AND  BLOOD  PICTURE  EN  NORMAL 
LAMBS]  Vitamins  "E"  en  eorderos  de  la  altura. 

1.  Tocoferole  mla  y  cuadro  tiemdtlGo  en  eorderos 

no  Finale  s.  - Re  vista  de  la  Facultad'  de  medtcina 

veterlnaria,  Universlcfc’d  nacional  mayor  de  San 
Marcos  de  Lima  (Peru'),  7=11:  1 78-  184 .  ' '  1952- 
1958".  In  Spanish,  With:  English  summary  (p.  183):. 

DNLM 

Twelve  consecutive  determinations  were  made  of 
the  blood  picture  and  serum  tocopherol  In  nine 
lambs  at  4000  meters  above  Sea  level.  The  first 
determination  was  made  between  24  and  48  hours 
after  birth,  and  the  others  at  intervals  of  7,  15, 
and  30  days.  At  60  days  it  was  observed  that  the 
highest  values  in  the  number  of  erythrocytes,  hemo¬ 
globin,  and1  packed  erythrocyte  volume  coincided 
with  the  lowest  levels  of  tocopherol.  After  60  days, 
the  hematological  variations  tended  toward  the  nor¬ 
ma1!,  reaching  hortoM1  level's  in  240  days.  It  if 
suggested  that  these  findings  constitute  a  physio¬ 
logical  curve  in  iambs  at  altitude  wihicilV  'is  related 
4©  a  hypotopophefol'eiffl'c  state.  i('AuChof,s'  sumiRiairy,,. 
modified) 


5841 

Cuba;,  A,, 

M'.  Copalra ,  E,  de  i'a  Vega,  and  B.  Par-eija 
[VITAMIN  )£  W  LAMBS  Af  ALTITUDE.  §.  TOCOPlf- 
EROLEM1A  AND  BLOOD  PICTURE  §ii  LAMBS 
SUBJECTED  TO  A  VITAMIN  E  DE FICfENT  DfETl]. 
Vltamina  "E"  en  eorderos  de  'l'a  aftufa.  S'.  Toco* 
ferolemia  y  cuadro  hematlco  en  cordefoS  sometidbs 

a  dlela  deflclente  en  vitamina  "E”. - Re  vista  de 

la  Facultad  de  medtcina  veterlnaria,  Universidad 
nacional  mayor  de  San  Marcos  de  Lima  (Peru), 
7-11:  1 85-  192.  "1'952- 1956".  In  Spanish,  wi  th' E  ng - 
ifish  summary  (p  190  and1  192).  DN'LM 

A  group  of  lambs  at  4000  meters  above  Sea  level 
were  subjected  to  a  vitamin  E -deficient  diet  48 
hours  after  birth  for  a  period  of  5  months,  during 
which  time  the  blood  picture  and  blood  tocopherol' 
levels  were  periodically  determined.  After  90  days 
a  marked  increase  ini  the  number  of  erythrocytes, 
hemoglobin,  and  packed  erythrocyte  volume  Was 
found  which  persisted  until  the  endl  of  Che  experi¬ 
ment  at  1(5:0'  days.  Aside  .from  polycythemia,  the 


clinical  manifestations  of  mountain  sickness  or  vita¬ 
min  E  deficiency  were  not  observed.  (Authors'  sum¬ 
mary,  modified) 


5842 

Curry,  E.  T., 
and  F.  Boys 

EFFECTS  OF  OXYGEN  ON  HEARING  ACUITY  AT 
SIMULATED  ALTITUDE.  Eye  Ear  Nose  and' 
Throat  Monthly.  - —  35  (4):  239-245.  April  1956. 

DNLM 

Normal  Subjects  breathing  supplemental  oxygen 
were  decompressed  at  the  rate  of  1,000  feet  per 
mMute  until  a  simulated  alUtude  of  I'SyOOO'  feet  was 
reac'hedk  Immediately  upon  arrival  at  15,000  feet 
and'  following  30'  minutes,  hearing  thresholds  for 
all  >ff-equencief  were  measuredl  No  istay'SCi'cM'iy' 
significant  effect  pni  the  audiometric  threshold  was 
found  at  simulated  altitude . 


5.843 

Ferguson,  F.  P., 

and)  f)|teifteh§  C.  Smith 

E’F'FiiCTS  #F  ACfTf  BE  COMPRESSION!  STRESS 
UPON  PLASMA  AND  URINARY  POTASSIUM  IN 
AB^NALEf TOKfl'ZE'D'  DO#  !|A'bstfaet|.  -*»• 
Federation.  Proceedihgs;,  45  (4,  part  !)i:  62.  'March. 
1956.  DLC  (QH301.F37,  v.  15) 

to'  47  experiments  upon  cortisone- maintained 
bilaterally  adr  e nalec to m ize d  dogs,  plasma  K  con¬ 
centration  decreased  by  an  average  of  19.7%  dur¬ 
ing  90-mln.  exposure  to  30,000  ft.  to  46  experi¬ 
ments  upon  desoxy corticosterone  acetate- main¬ 
tained  dogs,  if  decreased  by  ah'  average  of  45.5% 
under  Che  same  conditions.'  'Urinary  excretion  of 
potassium  inc reased  during  hypoxia  In  both  series 
of  experiments.  Exposure  of  cortisone* maintained; 
dogs  to  severe  hypoxia  resulted  in  an  increase  in 
plasma  K  concentration  similar  to  Chat  observed 
to  Intact  animals  under  comparable  conditions. 

These  results  appear  to  support  the  conclusion 
that,  in  dogs,  Che  presence  of  Che  adrenal  glands 
IS  not  essential  for  the  changes  In  plasma  and  uri¬ 
nary  K  observed  during  acute  decompression 
stress.  ( From  Che  authors'  abstract) 

5644 

'Ferguson!,  'F.  P. , 

Diet  rich  C .  Smith.  and'  J-  Q.  'Barry 
TIE  RESPONSE  O'E  PLASMA  POTASSIUM  TO ACUTE 
DECOMPRESSION  STRESS  IN  ADRENALECTOMIZED 
DOGS.  ■=-—  terv.  of  M'aFyi'and'  School  of  Medicine. 
Baltimorr:  issued  by  .'School  of  Aviation  Medicine, 
'Randolph.  Air  'Force  Base,  Tex,  @e,poirt  no,  57  =  44, 
Nov,  4956.  14  p.  AD  122  4S4  I’D  H 2'H  8'42 

(BiJia'CeraMiy  adrenaierCoHiiiized'  dogs  maintannedi  on. 
cortisone  or  desoxycortisosCefone  acetate ,  or  aMfiafi, 
in.  moderate  adrenal  insufficiency  were  decompressed 
to  a  simulated  altitude  of  30,000  feet  for  90  minutes 
(three  30 -minute  periods),  Plasma  potassium  c  on  - 
cent  rat  ion  consistently  showed  a  marked  decrease  'bv 
Che  end'  of  Che  first  30  minutes  and  remained  depressed 
far  itlhe  duration,  of  dec  orhpressioh.  Thus  response  ns 
similar  to  lii.lt  observed  in  intact  dogs  and  indicates 
that .  .ifl.  Chins  species,  ‘the  Ihiypokaiferniia'  of  acute  decom- 
pire'S'S'ion  .  iFcss  .ns  .not  mediated  toy  Che  adrenal  glands. 


6,  EFFECTS  'O'F  ENVIROiNiMENTAlS-  FACTORS  AND  STRESSES  |a4S- 58:50 


As  in  intact  dogs,,  plasma  colium  concentration  re¬ 
mained'  unchanged  during  decompression.  In  adrenai- 
ectomized  animals,  decompression  failed'  to  produce 
the  increase  in  hematocrit  and  the  eosinopenia  ©b- 
sef vedl  in  intact  dogs.  (Authors'  summary,  modified') 
(36  references) 


5845 

Frcydberg,  H. 

; BASAL  METABOLISM  Af  MEDIUM  ALTITUDES:], 

Der  Grundumsatz  In  mittleren  Hfihen. - 

Schwelzerlsche  medizinlsche  Wochensrhrift  (Basel), 
86  (21):  629-630.  May  26,  1956.  In  German. 

DNLM 

The  basal  metabolic  rate  (BMR)  was  measured 
in  5  _subjeets  at_  altitudes  of  ?70'  m.  (tBa«ei')l,  i'OTO' 
m.  (St.  Moritz-Bad),  and  3028  m.  (Ptz  Nair). 

There  was  no  significant  Increase  in  the  BMR  for 
any  of  the  subjects  at  1770  m.  altitude.  Only  one 
subject  had  a  significantly  elevated  BMR  at  3028 
m.  (Author’s  summary) 


5846 

Ghinozzl,  G.  P. 

pBEHAVlOR  OF  RECTAL  flptERAfURE  f* 
RABBITS  SUBJECTED  TO  REDUCED  BAROMETRIC 
PRESSURE]  Comportamento  della  temperatura 
rettale  dl  conigll  sottopostl  a  depresslone  bare- 

metrlca.  -  Ri vista  dl  medic lna  aeronautica 

(Roma),  1'9'  (4)::  669-675.  Oct.  -Dec.  1956.  In.  Italian, 
with  English  summary  (p.  674). 

DLC  (RC1050.R56,  v.  19) 

Rabbits  decompressed  to  a  simulated  altitude 
of  7,000  meters  for  one  hour  exhibited1  a  decrease 
In  rectal  temperature  by  1.7°  C.  (from  40°  C.  to 
38,3°  C.).  This  decrease  IS  attributed  to  anoxic 
anoxia  induced  iby  exposure  to  reduced'  'barometric 
pressure. 


5847 

GO  khan,  N., 

and'  'Mi.jFerZlSglu 

[LEUKOCYTES  AND  LEUKOCYTE  COUNT  At  1850 
METERS  OF  ALTITUDE]  Leucociti  e  formula  leuco- 
eitarla  a  1850  ffi.  di  aitezza,  —  'Minerva  medica 
(Torino),  47  (53i);  16- 18.  July  4,  1956.  In  'Italian  . 

DN'LM 

The  leukocyte  count  in'  young  subjects  staying  at 
U'ludag,  Turkey  (1850  meters  ol  altitude)  did  not  vary 
significantly  outside  of  normal  limits,  with  the  ex¬ 
ception  df  a  s  light  inc  tease  in  young  neutrophils  and' 
a  more  notable  increase  in  monocytes.  These  latter 
changes  were  dependent  or.  the  stimulative  effect  of, 
altitude  on  the  myeloid  system.  Since  neutrophils 
andl  monocytes  have  the  special  function  of.  protecting 
'the  body  against  infection,  It  is  eonc'ludedi  that  /person's 
at  'high'  altitude  are  poorly  equipped  to  fight  infection's 
ini  gene, rail. 


5848 

Grandpierre,  R. , 

P.  Grognot,  and  F.  Violet!  e 
| MIDDLE  EAR  AND  EXPLOSIVE  '©FCOM'iPRESSieN ' 
Oreille  movenne  el  decompression  explosive.  - — 


Journal  de  iphyeiologie '(Paris)),',,  48  (.3):  565-566.  May  - 
June  1956.  In  French.  DN I.M 

A  brief  review  is  presented  of  various  experiments 
dealing  with  the  mechanism  of  relrotympanic  hemor¬ 
rhage  occurring  in  animals  following  explosive  de¬ 
compression'.  ft  appears  that  hemorrhage  in  explo¬ 
sive  decompression  is  associated  with  recompres¬ 
sion.  Explosive  decompression  seems  to  affect  the 
venous  system  ol  the  middle  ear  and  the  internial 
portion  of  the  tympanic  membrane.  Retrotympanic 
hemorrhage  caused  by  explosive  decompression  is 
the  sum  of  hemorrhage  due  to  pressure  with  an 
a'rtef'iocapiU'a'ry  starting  point,  called  barotrauma, 
and  of  a  venSUs  hemorrhage  peculiar  to  explosive  de¬ 
compression  'Originating  f#om  the  fissuif-e®  of  vendu'S 
tissue  and  released  at  r e c o m p r e s s i on . 


5849 

Halhuber,  M.  J„ 

|e'LMAT'E  A14ii'C'SiReiiLAf!0Ni'@Ni  'HIGH'  'M©UNi- 
f  Al'N’S'l  Kii'fna  Und  Kfei'S'laUf  imi  'Hochgebirige.  = 
SpOrtmedi'zini  '((Ff  eib.Ufig  iffii  'B®ei§g§ut)li,  7  i(@2!)l!  325  - 3)2  7, 
©ec,  '1,956/,  In 'German.  ©NI'LM' 

The  three  phases  Of  aecfiimatlzatioft  to  altitude  are 
summarize#.  The  fiif ft  fhase  consists  of  a  Vagotonic 
f eaetion  characterizedi  by  a  slower  pulse  rate,  ete* 
creased  stroke  an#  minute  volume,  and  increased 
iperlphefal1  aptefiail'  resistance.  With  in  half  aft  hour  to 
one  hour  there  occurs  a  shift  lo  altitude  amphotony 
manifested' 'by  an  increase  in ipulse  rate,  enlarged 
rflinute  volume  and'  decreased  peripheral  vascular 
resistance.  At  the  same  time  respiration  deepens. 
COg  tension  in  the  alveoli  decreases,  muscle  tone 
incfeafes,,  thresholds  of  'the  sense  organs  are  towered, 
an#  the  ciFcul'ati'ng  'bl'ood  volume  aft#'  re#  'blood'  count 
Ire  raised  due  to  the  emptying  of  blood  pools.  The 
subjective  symptoms  are:  excitability  manifested  by 
a  ijght  finger  tremor,  hyperreactivity  lo  sympalhomi- 
metics,  and  bad:  sleep  during  the  first  days.  The  fiinai' 
iphase  may  be  described'  as  an  increased  lability  of  the 
autonomic  nervous  system',  ft  constitutes  the  endpoint 
of  acclimatization  to  altitude,  the  author  .dis  tinguishes, 
further  between  "mounta:,i  sickness"  and  anoxia. 
'P'robhyl'M'!  and' therapy  of  mountain  sickness  have  ito 
'be  adjiUStefli  to  the  phase  of'  acclimatization  reached  by 
'the  individual, 
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Hiittnialr ,  A. 

[  TH'E  TREATMENT  OF  ANEMIA  Dl  HIGH  MOUN- 
T  AIN S  ’  Anahil'ebehandiung  I'm  'Hochgeblrgei  — — 
Wiener  wiedlzinsche  WocihenSohrlft  ('Wient)),  106  (<9): 
208-211.  March  9,  1956.  In  German.  DNil.M 

Tlie  physiological  reactions  of  the  organism  to 
high  mountain  climate  can  be  roughly  divided  Into: 
'(ai  general  nonspecific  reactions  up  to  3000  m. 
altitude,  (lb)  compensatory  reactions  (polyglobulia, 
etc. )  up  to  4500-5000  m.  altitude,  and  (c)  decom¬ 
pensation  above  5000  m.  altitude.  The  appearance 
■of  polyglobulia  is  a  function  of  the  altitude  differ¬ 
ence  rather  than  the  absolute  altitude  reached.  It 
is  characteristic  of  the  Immediate  response  (pre- 
d'nnitnaifl'tly  syfn, pathetic)  to  rapid'  ascent  In  a  decom¬ 
pression  chamber.  In  contrast,  rapid  ascents  to 
mountains  on  a  1111  elicit  a  vagotonic  reaction 
followed  by  altitude  amphotonla  with  the  sympathet¬ 
ic  predominating.  This  second  phase  Is.  similar  lo 
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the  period  of  altitude  adaptation  (7-8  days1)  char¬ 
acterized  by  polyglobulia,  Increased  hemolysis  and1 
erythropo  tests,  and1  hemoconcentratlon.  Dec  rease  of 
hemoglobin  In  presence  of  erythrocytosis  IS  due  to 
ultraviolet  raysi  Interfering  with  the  incorporation 
of  iron  within  the  hemoglobin  molecule.  Mountain 
therapy  of  different  anemias  Is  discussed. 
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Hiigin,  iF„, 

J.  Keith,  F.  Verzar,  and  H.  Winz 
[CH  ANGES  IN  THE  VEGETATI  VE  -  A  UTONOMIC  EX¬ 
CITABILITY  IN  THE  HIGH -ALTITUDE  CLIMATE  j 
Anderungen  der  vegetativ -autonomen  Erregbarkett  to 
Hdhenklima.  -e  Schweizerische  medizinisehe  Wochen - 
schrift  (Basel),  86  (22!)i:  650-652.  June  2,  19 56.  In 
German1,  DNLM 

In  30  of  34  subjects,  localized  hyperemia  after 
stimulation  of  the  skin  with  anodized  electrophoresis 
of  1%  solution  of  pilocarpine  was  'less  pronounced  and 
disappeared  quicker  at  altitudes  of  1800  m.  (St. 
Moritz-Bad)  and  of  3456  m.  (Jungfraujoch)  than  at 
lower  levels.  This  hyperemia  was  followed  faster  by 
a  circulatory  anemic  reaction.  These  findings  sug¬ 
gest  either  a  decrease  in  the  parasympathetic  excit¬ 
ability  of  the  vasodilatators  ol  the  skin  or  ah'  in¬ 
crease  itfii  excitability  of  the  vasoconstrictor  sympa¬ 
thetic  axon  reflexes  Of  the  skin!,  which  constitute  a 
reaction  to  the  pl'loearpthe  erythema.  ((iAuthorS' 
summary,  modified) 
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'Hurtado,  A™, 

T.  VelStOquez,  §.  Reyhafaf  je,  and'  R.  Aste  -Sala¬ 
zar 

BLOOD  GAS_  TRANSPORT  AND  ACtfLBASE  BAI, 
ANCE  AT  SEA  LEVEL  AND  AT  HIGH  ALTITUDES 
— Inst,  of  Andean  Biology,  Lima,  Peru;  issued 
bv  School  of  Aviation  Medicine,  Randolph  Air 
Eofce  Base,  Tex,  Report  nos  56-iOf,  Oct.  195:6. 

17  p.  UNCLASSIFIED 

Investigations  on  the  gas  transport,  the  acid- 
base  balance,  and  the  electrolyte  balance  were 
carried  out  On  the  arterial  blood  of  80  healthy 
adult  subjects  living  at  sea  level  and  in  40  native 
residents  of  Morococha,  at  an  altitude  of  4, 540 
meters  (14,  900  feet).  In  a  few  subjects  mixed  ve  - 
nous  blood  from  the  pulmonary  artery  was  obtained 
simultaneously  with  the  arterial  blood,  and  simi¬ 
lar  measurements  were  carried  out  in  both  sam¬ 
ples.  From  the  aspects  Investigated  the  data  indi¬ 
cate  that  a  permanent  residence  at  high  altitude  R 
present#  definite  and  constant  modifications  in  the 
circulating  blood.  (Authors'  abstract:) 
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Hurtado,  A., 

T.  Velisquez,  C.  Reynafarje,  R.  Lozano,  R, 

Chivez,  H.  Aste  Salazar,  B.  Reynafarje,  C. 

Sinchez,  and  J.  Munoz 

MECHANISMS  OF  NATURAL  ACCLIMATIZATION: 
STUDIES  ON  THE  NATIVE  RESIDENT  OF  MORO¬ 
COCHA.  PERU,  AT  AN  ALTITUDE  OF  14,900 

FEET. - School  of  Aviation  Medicine,  Randolph 

Air  Force  Base,  Tex.  Report  no.  56-1.  March  1956. 

62  p.  AD  102  674  PB  1 24611 

112' 
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Investigation  was  made  of  the  physiologic  charac  - 
teristics,  at  rest  and  during  physical  activity,  In 
the  Indian  native  resident  of  Morococha,  Peru,  a 
mining  town  located  in  the  Andean  region  at  an  al¬ 
titude  of  14,  900  feet  (4,  540  meters)  with  an  aver¬ 
age  barometric  pressure  of  446  mm.  Hg.  Compar¬ 
ative  observations  were  carried  out  on  healthy  men 
living  th  Lima,  at  sea  level.  The  native  resident  of 
high  altitudes,  who  lives  with  an  alveolar  oxygen 
tension  of  about  50  mm.  Hg.  and  an  arterial  oxygen 
saturation  of  80%,  exhibits  definite  adaptatlve  mech¬ 
anisms  in  the  respiratory,  hematic,  and  circulatory 
functions.  The  efficiency  of  these  mec  hanis  ms  is 
significantly  evident  in  his  behavior  under  the  addi¬ 
tional  stress  of  physical  activity,  which  is  charac¬ 
terized,  when  compared  to  sea  level  conditions,  by 
a  longer  performance,  a  decreased  energy  cost,  a 
lower  production  of  lactic  and  pyruvic  acids  and  a 
reduced  oxygen  debt.  These  last  characteristics 
suggest  the  presence  of  tissue  adjustments  which 
may  constitute  the  fundamental  basis  of  acclimati¬ 
zation  to  high  altitudes.  i(AuthpF>i''  abstract-)' 
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'Holder,  H. 

;(TRUE  EXPLOSIVE  DECOMPRESSIONl  Echte  explo¬ 
sive  Dekompression.  —  Internationale  Zeitschrlft  fur 
angewandte  Physiologle  (Berlin),  1:6  i((3i):  212-216. 

1956).  'Ini  German.  DNLM 

The  cause  of  death  in  explosive  decompression  was 
investigated  by  exposure  of  animals  to  decompres¬ 
sions  in  Which  the  complicating  factors  of  anoxia,  gas 
embolism,  and  autochthonous  gas  formation  were 
eliminated.  Animals  were  compressed  to  ambient 
pressures  up  to  4  atmospheres  in  10  seconds,  and 
immediately  decompressed  in  1.5  seconds  to  atmos¬ 
pheric  pressure.  Decompression  from  4  atmospheres 
resulted  in  death  lit  all  untf  eaied:  animal#,  while  nar¬ 
cotized  animals,  animals  in  Which  the  thorax  was 
protected  by  sponge -rubber  wrapping,  and  vagoto- 
mized  animals  survived.  Lung  damage  was  observed 
in  both  control1  and'  narcotized  animals.  Death  in  con¬ 
trol  animal#  was  concluded  to  be  a  direct  result  of 
'the  shock  (blast)  induced  apnea  mediated  by  'the  vagal 
nerves.  Electrical1  stimulation  of  the  centra):  stump 
of  the  severed  vagal  nerves  produced  an  apnea  simi¬ 
lar  to  that  observed  in  explosive  decompression. 
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Holder,  H. 

[EXPLOSIVE  DECOMPRESSION  TO  LOW  BARO¬ 
METRIC  PRESSURE:  RESULTS  OF  RAPID  DE¬ 
CREASE  OF  ATMOSPHERIC  PRESSURE]  Explosive 
Dekompression  auf  Unterdruck:  Die  Folgen  der 
Abnahme  des  Luftdruckes  in  kdrzester  Zelt. 
Osterrelchlsche  Akademle  der  Wlssenschaften 
(Wien).  Mathematlsch-naturwlssenschaftliche  Kilasse. 
Sltzungsberlchte,  Abtellung  Q,  165  (8-10):  357-419. 

4  plates.  1956.  In  German.  DLC  (AS142.V311,  v.  165) 

Rats  were  subjected  to  explosive  decompression 
with  the  pressure  difference  varied  between  0.4 
ito  0.9  kg./em.  ?  and'  the  decompression  ttoe  from 
1.3  to  180  millisec.  Decompression  resulted  in 
immediate  cessation  of  breathing,  followed  within 
a  few  seconds  by  convulsions  and  paresis.  Death 
took  place  either  through  suffocation  because  of 
massive  pulmonary  hemorrhage,  or  within  half  an 
hour  after  apparent  recovery  with  dominant  symp 
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toms  pointing  to  pulmonary  edema.  Anesthesia 
raised  decompression  tolerance  to  greater  pres¬ 
sure  differentials.  Vagotomy  prevented  respiratory 
block  but  did  not  affect  the  appearance  of  convul¬ 
sions.  Artificial  pneumothorax  had  a  protective 
effect  against  rupture  of  diaphragm.  The  effects 
of  explosive  decompression  are  due  to  two  proc 
esses:  (1)  escape  Of  the  expanding  air  from  the 
lungs,  and  (2)  expansion  of  the  thorax  under  lower 
ambient  pressure.  Aeroemboli  in  mediastinum  and 
heart  seem  to  be  of  pulmonary  Origin  rather  than 
due  to  intravascular  or  autochthonous  gas  bubble 
formation.  The  mechanism  operating  in  explosive 
decompression  is  assumed  to  be  the  same  as  that 
in  blast  Injury.  (180  references) 
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Koneccl,  E.  B., 

D.  CrlscuolO,  and  M.  B.  DanfOrdl 
SURVIVAL  OF  ALTITUDE-ACCLIMATIZED  RATS 
FOLLOWING  800  R  WHOLE -BODY  X -IRRADIA¬ 
TION.  School  of  Aviation  Medicine,  Randolph 
Alf  Fore#  Base,  T6i.  Report  no,  56-65;,  May  1'95:8, 
4  ip,  A®  1113  246  UNCLASSIFIED 


This  study  indicates  that  6 -month  altitude  ac¬ 
climatized  rat#  (?  months  at  16, 000  feet  and  4 
months  at  18, 000  fee®)>  are  in  a  better  physiologic 
state  to  withstand  ah  800  r  exposure  than  are 
otherwise  comparable  ground  level  controls.  Only 
3  of  25  ground  level  controls- -as  against  16  of  17 
altitude -acclimatized  animals  -  -  survived  the  800  r 
dose.  After  irradiation,  the  acclimatized'  animals 
were  returned  to  18, 000  feet.  Although  StgnJIlcant 
decreases  In  weight  and  in  hematocrit  were  ob¬ 
served  In  the  acclimatized  animals,  by  the  19th 
day  following  the  Initial  irradiation  they  had  re¬ 
turned  to  approximately  their  pre-irradiation  levels. 
An  additional  dose  Of  650'  f  pit  the  31st  day  killed 
ail  Survivors;  the  31  controls  had'  died  by  the  3d  day 
and  the  16  acclimatized  rats  by  the  12th  day. 
(Authors'  abstract) 
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Ladl'll,  G., 

and  E.  Su’lll 

(CHANGES  IN  BLOOD  COAGULATION  IN'  THE 
COURSE  OF  ACCLIMATIZATION  TO  HIGH  ALTI¬ 
TUDE]  Modlfiche  che  intervengono  net1  eorso 
dell’accllmatazione  alle  alte  quote  Sulla  coagula- 
zlone  del  sangue.  ~ RiviSta  dl  medlclna  aero¬ 
nautics  (Roma),  19  (4):  606-618.  Oct, -'Dec.  1956. 

In  Italian,  with  English'  summary  (p.  61'6-61'7). 

DLC  (RC1050.R56,  v.  19) 

Male  rabbits  decompressed  for  a  period  of  15 
days  to  a  simulated  altitude  of  6,000  meters 
showed  a  notable  increase  in  platelet  number;  a 
decrease  In  coagulation  and  calcification  times,  a 
decrease  in  prothrombin  time;  and  an  increase  in 
fibrinogen  and  total  protein  in  the  blood.  During 
ac c  li matizatlon  to  high  altitude  the  first  phase  Of 
blood  coagulation  was  notably  accelerated  Clot 
retraction  time  was  increased  when  the  clot  was 
tree  from  adhesion,  accompanied  by  an  increase  in 
hematocrit  value;  it  was  dec reased  w'heni  the  clot 
adhered  to  the  walls. 
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'Lalll,  ®  . , 

E.  Sul'l'i,  and  G.  P.  Ghinozzi 
[ MODI'FIC ATIOf iS  OF  CHOLINESTERASE  ACTIVITY 
IN  VARIOUS  RAT  TISSUES  INDUCED  BY  ACCLI¬ 
MATIZATION  TO  HIGH  ALTITUDE]  Modifiche 
indotte  dull1  ac-llma.azjone  alle  alte  quote  Sulla 
at'tlvita'  colinoestera.-.ica  su  vari  tessutl  me!1  ratto. 
—  Ri  vista  dl'  medicina  aeronautica  (Roma) ,  19 
(2)';  316-322.  April- June  1956.  In'  Italian,  with 
English  .summary  (p.  321). 

DLC  (RC1050.R56.  v.  19) 

Rats  decompressed  to  simulated  altitudes  rang¬ 
ing  from  4,000  to  8,000  meters  exhibited  no  sig¬ 
nificant  changes  in  the  cholinesterase  activity  of 
the  brain.  Chronic  anoxia,  however,  produced  a 
marked  decrease  of  this  activity  lii  the  myocardium 
(-46,6%),  liver  (-51%),  and  lungs  (-32.8%).  Reduc¬ 
tion  in  cholinesterase  activity  may  be  attributed 
to  the  great  changes  produced  In  pseudb-cholin- 
este rases  in  the  course  of  acclimatization  to  high 
.aldtud#, 
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Laprasij  A. 

(TOLERANCE  TO  ANOXIA:  LESSONS  OF  A  HIMA¬ 
LAYAN  EXPERIENCE]  Tolerance  a  l  anoxie:  le, flops 
d'une  experience  himalayenne.  -—  Presse  medicale 
#afis)i,  64  '(43s),!  l0i'9-  l'O2i.  May  30i,  l1, 956, ,  in  French'. 

DNLM 

Adoption  Of  a  technique  of  progressive  acc'M'mat'i- 
zatiOh  to  hypoxia  in  combination  with  usage  Of  oxygen 
above  7000  meters  resulted  in  successful  ascents  in 
the  Himalayas  above  8000  m.  with  no  illness  or  fatigue. 
Acclimatization  was  accomplished  by  the  progressive 
establisl.emnt  Of  camps  at  altitudes  of  47i00  rb,  lor 
three  w.ee«<#„.  5300  fn,  for  2-3  weeks,  and  finally  at 
6300  m.  At  the  end  of  the  acclimatization  period, 
resting  climbers'  were  able  to  remove  their  oxygen 
masks  fof  several'  hours  above  7.000  m,  with  no  dif¬ 
ficulty. 
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Lent!.  C., 

and  M'.  A.  Gnllo 

(THE  EFFECT  OF  HIGH  MOUNTAINS  ON  PHOS- 
PHOROLYSIS  IN  SKELETAL  AND  HEART  MUSCLE | 
Uber  die  Wirkung  des  Hoehgeblf ges  auf  die  Phos- 
phorolyse  im  Skelett-  und  Herzmuskel.  -s?  Natur- 
wi'SsenScihaften  '(Berllni)',  43'  (2;3')l;  541.  11956.  In 
German.  DLC  (Q3.N7,  v.  43) 

Rats  maintained'  for  1'5  to  19  days  at  ah  altitude  of 
2,961  meters  showed'  an  increase  of  32'?  in  the  phos- 
phoryla.se  aetjivity  of  skeletal  rnuscle  over  values  ob¬ 
served  m  rats  at  239  m.  and  an  increase  of  26  ?  iini 
the  activity  of  heart  muscle.  A  suggested  mechanism 
of  the  'increase  is  the  dec  rease  in  adenosine  t  rtphos  - 
phate  known  to  occur  during  hypoxia. 

5861 

Leubner,  Hi. 

['THE  EFFECTS  OF  ALTITUDE  CLIMATE  AND  EX¬ 
AMINATION  OF  SUITABILITY  FOR  MOUNTAINEER¬ 
ING]  Wirkung  des  Hohenklimas  und  Bergtauglichkcits - 
untersuchung.  —  Sportmedizm  (Freiburg  tm  Breis- 
igaufk  7  (12):  329-335.  'Dec.  1956.  In  German. 

DNLM 
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The  results  of  experimental  and1  field  research  on 
the  physiological  effects  of  mountain  climate  are  re¬ 
viewed  in  regard  to  its  action  on  (l1)1  the  autonomic 
nervous  system  and  consequently  the  circulatory  reg¬ 
ulation.  (2))  a  stress  effect  Cm  the  ipituitary-adrenM1 
system,  and'  (3)  metabolic  effects  and  organ  changes. 
The  author  suggests  certain  diagnostic  tests  for  exam¬ 
ination  of  alpinists. 
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Luft,  0.  C., 

and  R.  W.  Bancroft 

TRANSTHORACIC  PRESSURE  IN  MAN  DURING 
RAPID  DECOMPRESSION.  —  Jour.  Aviation  Med., 
27  (3):  208-219.  June  1956. 

DLC  (RC1050.A36,  v.  27) 

Also  issued  as:  School  of  Aviation  Medl,,  Ran¬ 
dolph  Air  Force  Base,  Tex.  Report  no.  56-61, 

Aug.  1(956.  13  p,  AD  1 13  692  PB  121588 

The  dynamics  of  rapid  decompression  as  reflect¬ 
ed  in  the  transthoracic  pressure  were  studied  in  a 
rigid  model  and  In  man.  It  is  demonstrated  that 
in  a  dry  model  [bottle]  containing  air,  the  peak 
pressure  encountered  in  rapid  decompression  is 
dependent  upon  the  absolute  differential  of  the  cabin 
and  the  time  characteristic  of  the  model  relative  to 
that  of  the  cabin.  The  impulse  of  the  pressure 
wave  measured  in  the  bottle  as  the  pressure  time 
Integral  1'S  directly  proportional  to  the  fractional 
differential.  In  the  human  cheat,  transthoracic 
pressure  increases  with  the  fractional  differential, 
as  well  as  with  the  absolute  differential  of  decom¬ 
pression.  This  discrepancy  between  the  model  and 
the  human  lungs  is  attributed  mainly  to  water  va¬ 
por  generated  in  the  lungs  during  decompression. 
The  time  characteristic  for  the  lungs  and  airways 
of  a  Subject  decompressed  in  the  end-expiratory 
phase  of  breathing  was  found  to  be  0.55  second. 
This  IS  equivalent  to  the  decompression  rate  of  a 
Cabin  with  a  ratio  V/A  (volume  to  effective  oftflCe')1 
of  200  fti/ml.  The  mean  expiratory  flow  resistance 
offered  by  the  airways  during  rapid  decompression 
appears  to  be  considerably  greater  than  during 
spontaneous,  quiet  breathing.  (Authors'  summary! 
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Lurla,  L. 

[THE  PROBLEM  OF  NUTRITION  WHILE  LIVING 
ON  A  HIGH  MOUNTAIN]  Sui  problema  all  men  tare 

nel  soggiorno  in  alta  montagna. - RasSegna 

clinicosclentlflca  (Milano),  32  (IT);:  294-296.  Nov. 

1956.  In  Italian.  DNLM 

Subjects  living  at  1,000-1,700  meters  above  sea 
level  had  a  dally  diet  of  about  3500  calories  (with 
1  liter  of  wine,  770  calories)  of  which  435  calories 
were  of  proteins,  1850  of  glucldes  (52%),  and  1170 
of  lipids  (37%).  When  these  persons  worked  at 
high  altitude  (Mount  Rosa,  4560  meters  above  sea 
level),  a  daily  diet  of  5,430  calories  (with  770 
calories  for  wine  consumption)  was  used,  composed 
of  glue  idea,  2300  calories  (44%);  proteins,  700 
calories  (13%):;  and  lipids,  2250  calories  (43%).  AM' 
subjects  maintained  on  this  diet  stayed  in  good 
health  and  lost  no  appreciable  amount  of  weight. 

Since  loss  of  body  water  at  high  altitude  IS  high, 
about  2  liters  of  beverages  per  day  were  permitted 
(tea,  broth,  wine).  At  high  altitude,  a  reduction  in 
gluclde  values  Is  seen  along  with  a  notable  in¬ 
crease  in  protein  and  lipid  values. 

M4> 
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Mar  ti  Co  rCna  PiimenteL  E  . 

[PROBABLE  EFFECT  OF  HIGH  ALTITUDE  IN  THE 
DETERMINATION  OF  THE  PERSISTENCE  OF  THE 
DUCTUS  ARTERIOSUS:  OBSERVATIONS  ON  3,000 
SCHOOL  CHILDREN  AT  ALTITUDE]  Probable  in- 
fluencia  de  las  grande s  ilturas  en  ]a  determinacion 
de  la  persistencia  del  conducto  arterioso:  obser- 
vaciones  realizadas  en  3,000  escolares  de  altura. 

— —  Re  vista  de  la  Asociacidn  medica  de  la  provin- 
cia  de  Yauli  (1st  Oroya),  |  (4):  25-31.  Oct.  -Dec. 
>i:95‘6;.  In  Spanish.  'DNLM' 

Same  as  item  no.  4644,  voi.  IV. 


5865 

Mercier,  A. 

I(pj§:  PsveiqsoMATTe  FACfoR  nil  ’CTbual 

TROUBLES  AT  ALTITUDE]1  Le  facteur  psycho - 
somatlque  dans  les  troubles  vlsuels  en  altitude. 

- M4decine  aCronautique  (Paris),  >11  (1);  29-32. 

1958.  In  French.  DLC  (TL555.M394,  y,  11) 

Factors  contributing  through  physiological  or 
psychosomatic  mechanisms  to  the  visual  fatigue  en¬ 
countered  during  flight  at  high  altitudes  are  dis¬ 
cussed,  including  lack  of  atmospheric  haze,  In¬ 
creased  glare  and'  ultraviolet  radiation,  increased' 
contrast  between  the  dark  cockpit  and  the  environ¬ 
ment  as  a  result  of  reflection  of  light  from  the 
Mbuds  beneath;  the  airplane,  (he  absence  pf  focal 
objects  beyond  the  aircraft,  and  the  sensation  of 
solitude  associated  with  depression  and  apprehen¬ 
sion,  affecting  accommodation  and  retinal  adapta¬ 
tion  through'  disturbance  Of  the  hypothalamus. 


5866 

Mercier,  A. 

[VISUAL  DISORDERS  AT  ALTITUDE]  Les  troubles 
viSuel'S  en;  altitude.  —  Bulletin  des  societes  d'ophtal- 
mologie  de  France  '(PariiStji,  2:  353-355.  Fob,  1956. 

'to  French.  DNLM 

Pilots  flying  above  40I/O&O1  feet  complain  of  visua'l' 
fatigue  upon  landing,  whereas  flights  of  long  duration 
at  lower  altitudes  produce  no  visual  repercussions. 

At  high  altitudes,  the  conditions  of  flight  and  the  sur¬ 
rounding  medium  affect  retinal  adaptation  and  accom¬ 
modation.  Factors  responsible  for  visual  disorders 
are  atmospheric  changes,  dazzle .  changes  in  illumin¬ 
ation:,  accommodation  ini  an  empty  sky,  senSatipni  of 
solitude ,  and  psychosomatic  factors. 


5867 

Merino,  C.  F. 

THE  PLASMA  ERYTHROPOIETIC  FACTOR  IN  THE 
POLYCYTHEMIA  OF  HIGH  ALTITUDES:  PRELIM¬ 
INARY  REPORT.  —  Inst,  of  Andean  Biology  and 
Dept,  of  Pathological  Physiol.,  Faculty  of  Med., 
Iilifna,  Peru;  issued  by  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  no.  56-103, 
Nov.  1956.  6  p.  AD  126  283  PB  128  467 

An  Investigation  was  made  of  the  possible  pres¬ 
ence  of  ah'  erythropoietic  factor  in  the  plasma  of 
native  residents  at  high;  altitudes  ('between  3.  900  and 
4,  540'  meters).  The  Injection  of  250  to  300'  cc.  of 
plasma  obtained  from  these  men;  into  15  healthy  Sub- 
jects  living  at  sea  level  resulted  In  a  moderate  but 
constant  Increase  of  reticulocytes,  which  reached  its 
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maximal1  degree  between  the  second'  and  fourth  day 
after  the  injection.  The  constancy  of  this  'finding  and' 
the  absence  of  response  in  another  group  of  13  men 
who  received  plasma  from  sea  level,  give  some 
significance  to  '(hi  data  obtained.  (Author's  abstract-) 

5868 

Monge,  C. 

A.  Cazorla  f ..,  G,  Whittembury  M.,,  Y.  Sakata  B., 
and  C.  Rlzo-  Ritrc'n 

[DESCRIPTION  OF  THE  CIRCULATORY  DYNAMICS 
IN  THE  HEART  AND  LUNGS  OF  THE  INHABITANTS 
AT  SEA  LEVEL  AND  AT  HIGH  ALTITUDES  BY 
MEANS  OF  THE  DYE  DILUTION  TECHNIQUE  ]  Des- 
cripcion  de  la  dinamica  circulate ria  en  el  corazon  y 
pulrnones  de  habitantes  del  nivel  del  mar  y  de  las 
grande#  alturas  por  medio  de  la  tdcnica  de  diiucidn 
del1  colorante .  —  Anales  de  la  Facultad  de  medtetna, 
Unlversidad  nacional  mayor  de  San  Marcos  de  Dima' 
('Peni),  39  (2):  498-511.  1956.  In  Spanish.  DNLM 

An  English  ffanfiatlon  Of  this  paper  had  appeared 
In  1955,  see  item  no.  4662,  vol.  IV. 

5869 

Nagy,  L. 

j|AN>  APPARATUS  FOR  THE  MEASUREMENT  OF 
METABOLISM  IN  SMALL  LABORATORY  ANIMALS 
AT  VARIOUS  BAROMETRIC  PRESSURES  AND  TEM¬ 
PERATURES]  Any/agesefeBerP  'keszulek  kis  labora- 
itdrluml  allatok  szamira  kulonbozfl  barometrlkus  n.y- 
■omason  e#  homerdekleten.  Kise'rletes  orvostudo- 
many  ((Budapest),  '8  i(i4')::  401-403.  July  1956.  In 
'Hungarian1,  with  German  suBmary  (p.  403). 

DLC  (R850.K47,  v.  8!) 

An  apparatus  is  described,  suitable  for  determina¬ 
tion  of  oxygen  consumption  in  rats  and  guinea  pigs  at 
varying  temperatures,  atmospheric  pressure,  low 
barometric  pressure,  aS  well  as  at  normal  pressure 
with  low  O2  tension.  The  02  consumption  can  be 
measured  with  aft  accuracy  of  1  cubic  cm.,  therefore 
even  short  experimental  periods  give  exact  values  of 
the  metabolic  rate.  (Author’s  summary) 


5870 

Newsom,  B.  D. , 

and  ©.  J.  Kimeldorf 

ANORETIC  RESPONSES  TO  RADIATION  AND 
THEIR  EFFECT  UPON  ALTITUDE  TOLERANCE 
lAbstraetl]1!  'Federation  Proceedings,  15  (I, 
part  I):  136.  March  1956.  DLC  (QH301.F37,  v.  15) 

X- Irradiated  rabbits  exhibited'  a  severe  decrease 
in  food  consumption  which  persisted  for  the  3  days 
of  observation.  Irradiated  rabbits  had  an  increased 
altitude  tolerance  similar  to  that  previously  ob- 
served  in  the  rat.  When  nonir radiated  rabbits  were 
deprived  of  food  for  72  hours  prior  to  altitude  ex¬ 
posure  the  altitude  tolerance  was  similar  to  that 
of  the  irradiated  animal.  While  the  food  consump¬ 
tion  Was  lower  during  the  3'  days  following  irradi¬ 
ation  in  mice  the  effect  was  much  smaller  than 
Chat  observed  for  rats  and1  rabbits.  Guinea  pigs 
and  hamsters  exhibited  only  a  slight  decrease  in 
'food'  consumption  with  recovery  occurring  after  24 
hours.  The  mice,  guinea  pigs  and'  hamsters  did 
not  exhibit  a  significant  increase  in  altitude  toler¬ 
ance  3'  days  after  irradiation.  Mow  ever,  when  non- 
if radiated  mice  and'  guinea  pigs  were  food'-de- 


prived,  the  altitude  tolerance  was  significantly  in¬ 
creased.  These  observations  provide  further  evfe 
dence  that  the  postirradiation  increase  in  altitude 
tolerance  is  dependent  upon  the  postirradiation 
anorexia.  (Authors'  abstract,  modified) 


5871 

Pace,  N., 

L.  B.  Meyer,  and  B.  E.  Vaughan 
ERYTfmoLESiS  ©M  Rff  URNi  OF  ALflTUDl^ 
ACCLIMATIZED  INDIVIDUALS  TO  SEA  LEVEL. 

— **  Jour.  Applied  Phyiioii,,  9  (2)i:  141- 1*4.  Sept. 
1956.  DLC  (QP1.J72,  v.  9) 

Observations  were  made  of  the  red  blood  cell 
and  hemoglobin  levels  of  ten  sea-level  residents 
before,  during,  and  after  an  11- week  sojourn  at 
altitudes  above  10,000  feet.  It  was  found  that  the 
polycythemia  observed  at  high  altitudes  required 
&-7  weeks  to  reach  stabilization,  while  red  cell 
and  hemoglobin  levels  were  reduced  to  one- third 
the  stabilized  altitude  levels  within  17  days  after 
descent  to  sea- level  conditions.  Comparison  of  the 
normal  rate  of  disappearance  of  red  blood  cells 
with  the  observed  rate  indicated  that  both  a  de¬ 
crease  in  the  rate  of  erythropoiesis  and  an  in¬ 
crease  in  the  rate  of  erythrolysis  were  necessary 
•to  account  for  the  rapid  restoration  of  the  poly¬ 
cythemic  blood  cell  count#  to  a  normal  value. 


5872 

Penaloza,  D. 

ELECTROCARDIOGRAPHIC  OBSERVATIONS  ON 
TEN  SUBJECTS  AT  SEA  LEVEL  AND  DURING  ON'E 
YEAR  OF  RESIDENCE  AT  HIGH  ALTITUDE.  -==- 
Inst.  Of  Andean  Biology,  Lima,  Peru-;  Issued1  by 
School1  of  Aviation  Medicine,  Randolph  Al'r  Force 
'Base,  Tex.  Report  ftbi  56-98,  Nov.  1956,  12  p. 

AD  126  286  PB  126  043 

Ten  subjects  were  taken  from  Lima,  at  sea 
level,  to  Morococha,  at  an  altitude  of  14,  900  feet, 
and'  the  electrocardiographic  changes  occurring  dur¬ 
ing  one  year  of  residence  were  studied.  No  changes 
of  the  auricular  activation  process  were  observed. 
SAQRS  shifted  to  the  right  and  backward.  In  ieadl 
aVR  the  terminal  R  wave  was  increased.  In  the 
left  precordial  leads  the  §  wave  became  larger. 

SAT  vector  tended  to  shift  backward.  In  the  right 
precordial  leads,  T  waves  became  negative  or  atyp¬ 
ical  in  shape.  Elevation  of  the  RS-T  segment  was 
also  observed.  Ail  these  changes  tended  to  decrease 
in  the  'last  months.  One  year  of  residence  In 
Morococha  was  not  sufficient  time  for  the  changes 
of  the  f  wave  to  disappear.  This  'finding  suggests 
that  acclimatization  was  not  yet  complete.  (Author'S 
abstract) 


5873 

Pena  M'atias,  L.  A. 

[HUMAN  SERUM  PROTEINS:  FILTER  PAPER 
ELECTROPHORESIS:  NORMAL  VALUES  AT  SEA 
LEVEL  (LIMA)  AND  AT  ALTITUDE  (MOROCOCHA). 
COMPARISON  WITH  CHEMICAL  FRACTIONATION: 
METHOD  OF  WOLFSON,  COHEN,  CALVARY,  AND 
ICHIVA]  Seroprotefnas  bumanas:  elect  reforests  al 
papel  de  filltrOi  vaiofes  normales  ail1  mivei  del'  mar 
( Lima)  y  en  altura  (Morococha).  Comparacion  con  cl 
fraccionam  .to  quimico:  metodo  de  Wolf  son,  Cohn, 


5874-5878 


AEROSPACE  MEDICINE  iBI@LIOGRA.pHlY  1956 


Calvary  e  Ichiva.  —  Anales  de  la  Facultad  de  medi- 
clna,  Universidad  nacional  mayor  de  San.  Marcos  de 
Lima  (Peru),  39  (2;):  512-542.  1956.  In  Spanish. 

DNLM 

A  comparative  analysis  of  bloodi  proteins  by  means 
of  filter  paper  electrophoresis  In  normal  persons  liv¬ 
ing  near  sea  level1  (Lima,  Peru,  150  meters)  and  at 
altitude  (Morococha,  Peru,  4,540  meters)  demon¬ 
strated  certain  differences  In  the  levels  of  albumin 
and<  gamma  globulin.  No  significant  difference  was 
observed  in  protelnemia,  values  for  total  blood  pro¬ 
teins,  or  alpha  and  beta  globulins  between  the  sub¬ 
jects  at  sea  level  and  at  altitude.  Blood  protein 
values  for  the  two  groups  obtained  by  means  of  Wolf- 
son,  Cohn,  Calvary  and  Ichiva 's  chemical  fractiona¬ 
tion  method  generally  agreed  with  those  obtained  :by 
electrophoresis.  (87  references) 


5874 

Perazzo,  D.  L. 

(ALTITUDE  AND  URINARY  17  -KETOSTEROIDS,], 

Altura  y  17-cetosteroides  urlnarios.  — -  Semana 
medic  a  (Buenos  Aires),  109  (I2)b  80-64'.  July  12, 

1956.  in.  Spanish.  DNLM 

An  increase  was  found  in  the  urinary  excretion 
of  17-ketosteroids  of  four  subjects  decompressed 
at  the  rate  of  500  meters  per  minute  to  a  simu¬ 
lated  altitude  Of  4,000  meters.  At  2,000  meters, 
ketosteroid  excretion  was  relatively  insignificant 
in  50%  of  the  subjects.  Only  under  the  effect  of 
marked  hypoxia  (breathing  of  12,7%  oxygen  mix¬ 
ture,  corresponding  to  4,000  meters  of  altitude) 
was  there  evidence  of  an  Increase  in  the  urinary 
17 -ketosteroid  level  In  two  subjects,  but  re¬ 
mained  unchanged  in  the  others. 

5875 

Plcbn-Reitegul,  E. 

INTRAVENOUS  GLUCOSE  TOLERANCE  TEST  At 

SEA  LEVEL  AND  AT  IflGH  ALTITUDES. - Inst,  of 

Andean  Biology,  Lima,  Peru;  Issued  by  School  of 
Aviation  Medicine,  Randolph  Atr  Force  Base,  Tex. 

Report  no.  Dec.  1956.  7  ,p;  AD  126  269 

PB  128  475 

Determinations  of  the  capillary  blood  content  of 
glucose,  before  and  after  the  Intravenous  adminis¬ 
tration  of  glucose,  were  made  In  healthy  men  living 
at  sea  level  and  In  native  residents  of  Morococha 
(14,  900  feet).  The  basal  concentration  of  glucose  in 
the  blood  was  lower  at  high  altitudes,  but  a  higher 
value  was  observed  in  this  environment  4  minutes 
after  its  administration.  The  drop  In  the  blood  glu¬ 
cose,  after  the  Initial  rise,  occurred  more  Fapldly 
at  high  altitudes.  No  symptoms  of  hypoglycemia 
were  observed  among  the  natives  of  Morococha,  in< 
spite  of  the  very  low  values  of  blood  glucose  ob¬ 
served.  At  sea  level  and  at  high  altitudes,  the  utl • 
llzatlon  of  glucose  varied  in  direct  relation  to  the 
concentration  of  this  substance  In  the  blood. 

(Author's  abstract) 

5876 

Plcdn-Reltegut,  E. 

STUDIES  ON  THE  METABOLISM  OE  CARBOHY¬ 
DRATES  AT  SEA  LEVEL  AND  AT  HIGH  ALTI¬ 
TUDES.  -  -  Inst,  of  Andean  Biology,  Lima,  Peru; 
issued  iby  Scihoof  Of  Aviation  Medicine.  Randolph  Air 

M6 


Force  Base,  Tex.  Report  no,  56-107,  Nov.  1956. 
f  4  p.  A©  126  74.0'  UNCIASSIF1ED 

Two  groups  of  healthy  adult  mates  -  one  group  llv  - 
Ing  In  I ..lm a,  Peru,  at  sea  level',  the  other  In  Moro- 
cocha,  14,  900  feet  altitude  -  were  studied  to  learn 
the  effect  of  altitude  on  the  assimilation  of  glucose. 
The  fas  ting  venous  blood  values  of  glucose,  pyruvic 
and  lactic  acids,  inorganic  phosphate  and  potassium, 
and  the  changes  which  occur  after  the  oral  admin¬ 
istration  of  glucose  were  determined.  The  concen¬ 
tration  of  glucose  in  the  venous  and  capillary  blood 
samples  was  found  to  be  consistently  lower  at  high 
altitude.  The  extrahepatlc  assimilation  of  glucose 
was  similar  at  the  two  elevations.  There  was  no 
difference  in  the  fasting  concentration  of  lactic  acid 
In  venous  blood  and  no  significant  differences  In  the 
basal  concentrations  of  pyruvic  acid  and  potassium 
and  In  changes  which  occur  after  Ingestion  of  glu¬ 
cose.  At  high  altitude  there  was  a  greater  concen¬ 
tration  of  inorganic  phosphate  In  the  blood, but  the 
•trend  of  changes  was  the  same  In  the  two  locations. 
(Author's  abstract) 


5877 

Rabin,  M. 

TH'E  INFLUENCE  OF  VARIATION  IN  ALTITUDE 
UPON  SALIVARY  ELECTROLYTE  COMPOSITION.  = 
•(Thesis,  University  of  Zurich.)  15  p.  Zurich':  Schippert 
&  Co.,  1956.  In.  English.  DNLM  (W4.Z96) 

Passive  ascent  of  25  normal  females  from  Zurich, 
1340  feet  of  altitude ,,  to  Valbeila,  5000  feet  of  altitude 
caused  a  decrease  in  the  salivary  sodium  content  and 
sodium/ potassium  ratio.  Previous  research  By  other 
authors  had'  demonstrated  that  high  altitude  stimulates 
adrenocortical  activity,  and  that  adrenocortical  hyper¬ 
activity  causes  a  decrease  in  salivary  sodium  and' 
sodium,  potassium  ratio,  jt  Is,  therefore,  suggested 
that  the  observed  effect  of  altitude  on  salivary  elec  * 
trolytes  is  mediated  by  adrenocortical  hormones. 
(Author's  summary,  modified) 


5878 

Rahm,  W.  E., 

W.  F.  Strother,  and  J.  F.  Crump 
THE  EFFECTS  OF  PRESSURE  IN  THE  EXTERNAL 

AUDITORY  MEATUS.  -  Annals  Otol.  Rhinol.  and 

Laryngol.,  65  (2):  656-664.  Sept,  1956. 

DLC  (RF1.A6,  v.  65) 

Positive  and  negative  pressures  were  applied  at 
the  external  auditory  meatus  of  anesthetized  cats 
exposed  to  tonal  stimuli.  Cochlear  potentials  were 
used  as  the  index  of  auditory  action.  Increased 
pressure  In  the  external  meatus  had  a  marked 
effect  on  the  electrical  responses  of  the  cochlea. 
For  certain  tones  a  small  degree  of  pressure  pro¬ 
duced  a  slight  improvement,  but  large  pressures 
always  caused  a  reduction  of  the  responses.  In 
general,  low  tones  were  more  affected  than  high 
tones,  but  the  relation  is  not  exactly  In  the  order 
of  frequency.  The  principal  effects  of  positive  and 
negative  pressure  on  sound  transmission  are  due 
primarily  to  an  alteration  In  the  tension  of  the 
drum  membrane.  (Authors'  summary,  modified) 
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5879 

Ressel,  F.  A. 

[CONTRIBUTION  TO  THE  STUDY  OF  POLYCYTHE¬ 
MIA  AT  ALTITUDE)  Contribucidn  sd  estudio  de  las 
poliglobullas  de  altura.  —  Revista  clinica  espahola 
(Madrid),  62  (4):  239-251.  Aug.  31,  1956.  In  Spanish, 
with  English  summary  (p.  250).  DNiLM1 

High  altitude  polycythemia,  determined  in  men  and 
women  living  in  Pulacayo,  Bolivia  (4,250  meters  of 
altitude),  appears  to  reach  lower  values  than  those 
previously  reported,  and  is  characterized  by  an  in¬ 
crease  of  about  550,000  erythrocytes  (2.38%  increase 
per  1,000  meters  of  altitude).  Hemoglobin  values  re¬ 
main  within  normal  limits.  Included  are  tabulated 
average  values  for  erythrocytes  and  hemoglobin  in 
both  sexes.  (Author's  summary,  modified) 


5880 

Rey  de  Castro,  J,  C.,, 
and  B.  Igleslas 

MECHANISMS  OF  NATURAL  ACCLIMATIZATION: 
PRELIMINARY  REPORT  ON  ANATOMIC  STUDIES 

AT  HIGH  ALTITUDES.  - ['Universldad  national 

mayor  de  San  Marcos  de  Lima  (Peru')?.  Inst,  of  An¬ 
dean  Biology;  issued  by  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  no.  55-97, 
June  1956.  6  ,p.  AD  126  831  UNCLASSIFi'E© 

This  is  a  preliminary  report  on  anatomic  studies 
of  pathologic  specimens  obtained  from  persons  ac¬ 
climatized  to  altitudes  of  about  4, 000  meters.  Most 
of  these  people  Had  died  in  accidents.  The  organs 
investigated  included  the  lungs,  trachea,  bronchi', 
heart,  Uver,  spleen,  Kidneys,  striated  muscle,  sex¬ 
ual  glands,  and,  In  a  few  cases,  brain  and  supra¬ 
renal  glands.  (Authors'  abstract) 


5881 

RSynafar)e,  C., 

and  R.  Lozano 

MECHANISMS  OF  NATURAL  ACCLIMATIZATION,: 
OBSERVATIONS  ON  THE  IRON  METABOLISM 
AND  THE  FREE  PROTOPORPHYRINS  OF  THE 
ERYTHROCYTES  IN  THE  POLYCYTHEMIA  OF 

HIGH  ALTITUDES.  - Inst,  of  Andean  Biology, 

Lima,  Peru;  Issued  by  School  of  Aviation  Medicine 
Randolph  Air  Force  Base,  Tex.  Report  no,  55-99, 
June  1956.  7  p.  AD  119  787  PB  121  828 

Observations  on  the  iron  metabolism,  by  means 
of  the  administration  of  Fe  ,  and  on  the  concen¬ 
tration  of  free  protoporphyrins  in  the  circulating 
red  cells  were  made  on  four  groups  of  subjects: 
(1)  men  living  at  sea  level,  (2)  native  residents  at 
ah,  altitude  of  14,  900  feet,  '(31)  men  taken  to  high 
altitude  for  a  temporary  exposure,  and  (4)  subjects 
studied  at  sea  level  after  their  return  from  a  slx- 
month  period  of  exposure  to  high  altitudes.  An.  in¬ 
crease  of  the  erythropoietic  activity  which  was  ob- 
served  In  the  group  of  residents  at  high  altitude 
was  even  more  accentuated  during  the  first  few 
days  of  exposure  to  the  low-pressure  environment. 
A  depression  of  the  erythropoietic  activity  was 
found,  however,  on  their  return  to  sea  level.  An 
increase  of  the  free  erythro  -protoporphyrins  was 
found  both'  In  the  meh  living  permanently  and  in 
those  dwelling  temporarily  at  high  altitudes.  A 
tendency  ito  decrease  (the  amount  of  this  pigment 


was  found  in'  the  men  returning  to  sea  level. 
(Authors'  summary) 
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Reynafar)e,  C. 

RED  CELL  LIFE  SPAN  IN  THE  NEWBORN  AT  SEA 

LEVEL  AND  AT  HIGH  ALTITUDES.  - Inst,  of 

Andean  Biology,  Lima,  Peru;  Issued  by  School  of 
Aviation  Medicine,  Randolph  Air  Force  Base,  Tex. 
Report  no.  56-100,  Aug.  1956.  4  p.  AD  120  094 

UNCLASSIFIED 

The  life  span  of  the  red'  cells  of  five  newborns 
at  high  altitudes  and  five  newborns  at  sea  level  was 
determined  by  "tagging"  the  cells  with  Cr®*  and 
subsequently  injecting  them  into  healthy  adults.  It 
was  found  that  the  survival  time  of  red  cells  In 
newborns  is  shorter  than  that  observed  ini  adult 
subjects.  There  wag'  no  appreciable  difference  In 
the  results  obtained  in'  the  newborns  at  sea  level 
and  at  high  altitudes.  (Author’s  abstract) 
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Rlvoller,  Ji. 

[MEDICINE  AND  MOUNTAIN]  Mldeclne  et  montagne. 
— *-  201  p,  Pgris:  B.  Arthaud,  1956.  (Collection 
Semper  vivum,  30),  In  French.  DLC  (RC103.A4R5) 

This  is  a  semi- scientific  handbook  concerned  with 
the  medical  and  physiological  problems  associated 
with  mountain  expeditions  and  with  providing  prac¬ 
tical  recommendations  for  those  engaged  in  moun¬ 
tain  climbing.  Included  are  an  explanation  of  the 
various  physical  phenomena  of  high  altitude  and 
discussions  of  the  physiology  of  respiration,  mus¬ 
cular  work,  regulation  of  heat  and  cold,  and  accli¬ 
matization.  Survival  at  high  altitude  Is  considered 
in'  terms  of  nutrition,  oxygen  supply,  adequate 
training,  equipment,  and  drugs.  The  symptoms, 
prevention  and  treatment  of  altitude  sickness, 
fatigue,  frostbite,  sunburn,  eye  disorders,  and 
injuries'  are  also  described. 
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Rotta,  A., 

A.  Oanepa,  A.  Hurtado,  T.  Velasquez,  and  R. 

Chavez 

PULMONARY  CIRCULATION  AT  SEA  LEVEL  AND 

AT  HIGH  ALTITUDES.  -  Jour.  Applied  Physiol., 

9  (3):  328-336.  Nov.  1956.  DLC  (QP1.J72,  V,  9) 

A  comparative  study  was  made  of  the  pulmonary 
circulation  of  sea-level  re sldents,  one-year  and 
native-born  residents  of  a  high  altitude  environ¬ 
ment  (14,900  feet),  and  two  cases  of  chronic  moun¬ 
tain  sickness.  Men  living  at  high  altitude  were 
characterized  by  hype rventi latlon,  polycythemia  and 
increased  blood  volume  which  were  especially 
marked  in  cases  of  mountain  sickness,  decreased 
peripheral  blood  pressure  (particularly  systolic), 
Increases  In  pulmonary  vascular  resistance  and 
right  ventricular  work,  and  increases  In  pulmonary 
artery  and  right  ventricle  pressure  which  were 
most  marked  In  cases  of  mountain  sickness  and 
least  In  temporary  residents.  No  change  was  ob¬ 
served  in  pulse  rate,  and  cardiac  output  was  In¬ 
creased  only  in  cases  of  mountain  sickness.  Arte¬ 
rial  blood  hemoglobin  oxygen  saturation  was  de¬ 
creased  to  a  lesser  extent  In  short-term  residents 
than  In  native  residents  as  a  result  of  a  greater 
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tr^on'ofm"  in  **e  temporary  group.  Adminls- 
Yatlon  °*  35^  oxygen  to  high-altitude  residents 
decreased  pulse  rate  and  cardiac  output  but  de¬ 
creased  pulmonary  artery  pressures  only  in  cases 
^  mountain  stress.  Factors  suggested'  to  e-^in 
the,^s*  ln  'Pulmonary  pressure  in  hlgh-altitude 
residents  include  the  increase  in  pulmonary  vas- 
refl8tance  Produced  by  anoxia,  changes  in 

•»  *** 
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Safar,  P. 

ANESTHESIA  Af  HIGH  ALTITUDE.  ==  Annals 
Surgery,  144  (5):  835-840.  Sept.  1958. 

, .  -  BLC  (RD1.A5  v.  144.) 

A'l'so  Spanish  translation  in:  Revi'sta  de  la 
Assoctocjlon1  medica  de  la  provineta  de  Yauli 
'((La  Oroya),  f  1(1#:  16-24.  Oct.  -Dec.  1956. 

DNLM 

ellliemnf a  °b“rved  by  the  *4  local 

clinicians  during  general  and  regional  anesthesia 
to  natives  living  at  high  altitude  are  reported  Ac 

are^rw111  GOuld  e*Pc»to  these  observations 

sre  (acgtag,  The  polycythemic  native,  and'  even 
more  the  normocythemlc  newcomer,  require  ln- 
255*  Pulmonary  ventilation  at  all  times  at  high 
alUtt4e,  t°  avoM  hypoxia  (and  resplratoS  aLofts 
in  the  native  who  has  a  tow  sUcMtoe  reserve) 
g  anesthesia  this  can  be  accomplished  most  east 
ly  by  manual  hyperVentiHatton  ((Intermittent  positive 
pre,wrejhreaumg)  with  high  concentration.^ 
oxygen.  The  patient  should  have  fully  recovered 
W  mutcile  power  at  L  .To,  an 
tlT*1  before  h*  18  disconnected  from,  the  anes- 
^  orug.  Which  exert  prolonged  de 

“*6.!L°P  *,r#aUl1"*  and  consciousness 
Shoutoi  be  avoided.  The  relative  advantages  of  c-er 

summary***1-  m'  ^«edi  Author  % 
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San  Martfn,  Kj'., 

V.  Prato,  and'  L.  Fernandez 
SIK,  mmmM,  Acemunu son, 

I  Evpf  LRINARY  steroids  at  sea 

LEVEL  AND  AT  HIGH  ALTITUDES.  --  inSf  0r 
dean  Biology,  U'ma,  Peru;  Issued  by  School  of  Avia 

“on  Medicine,,.  Randolph  Air  Force  Base  Tex  IW 
,port  no.  55-„oo,  Aug.  ,956.  2  p.  MilJm 

UNCLASSIFIED 

A  comafatve  Study  was  made  of  the  urinary  ex- 
G  .  U“"  °f  n-ketosterotds  and'  reducing  Corticoster¬ 
oids  In  healthy  adult  men  living  at  sea  level  and  im 
native  residents  tong  a,  an  aTtllude  of  ,7  9W  fie, 

*  n  significant  differences  were  Observed  between 
The  varlabtllty  observed'  in  the  re 
«**««* 
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Scano,  A., 

“AROM'KTRIC  PRESSURES  OF  760^526 
ANI\379  M'Mi.  Hgjl  Comportamento  ffli  atoune  ’ 
grande zze  respiratorie  neH’uomo  alto  pressioni 

■H8 
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barometrlche  di  760,  526  e  3  ,9  mm  Hg.  — 

595  M5  At  aeronautica  (Roma),  19  (4): 

-  ..  .  -S>ec.  1956,  'to  Italian  with,  'English 

summary  (p.  603).  DLC  (RC1050.R56,  v  la) 

'Respiratory  studies  were  made  in  thirty- five 
normal'  jet  pilots,  (average  age,  25  years)  at  sea 

altVih,Haild  decompression  to  simulated 

altitudes  of  3;,, 000'  and'  5,500  meters.  There  was  no 
increase  in  respiratory  frequency,  an  insignificant 
increase  in  pulmonary  ventl'Ution  {2.2%)  at  3  000 
meters.,  a  Significant  increase  '((23.4%)'  at  5  500 

Sr  ventimtioi  ^aR^  Wgher  inGrea8e  *"  alveo¬ 
lar  ventilation.  Alveolar  carbon  dioxide  and  oxygen 

tensions  and  respiratory  quotient,  when  plottecLon 
oxygen-carbon  dioxide  diagram  resulted  in  a 
curve  placed  'between  the  curve  for  non-accllmatized 
andl  acclimatized  Subjects,  A  correlation  of  -4:6-8% 
was  found  between  the  values  for  alveolar  ventiRto 
tion  andl  alveolar  carbon  dioxide  tension  at  the 
^sTl*  MtitudCs.  The  importance  is  stressed'  of 
respiratory  variations  for  the  careful  and  exact 
evaluation  of  the  functional  responses'  to  barometric 
compression.  (Authors’  summary,  modified)) 

5888 

Scano,  A., 

4lidi  E.  Busnengo 

OF  the  electrocardiogram  in 

MAN'  'DECOMPRESSED,  TO1  SIMULATED'  ALTITIJDES 

S rS£*}-m  **»«>  *>  *«iS® 

hat;,  ,11  r  r^ 1  Ggram ma  he»'upmo  in,  depressione 

baremetrica  a#  attitudihi,  fitti'zte  di  3000  e  iso®, 

(2V  2fi3^8^'V  ASta  f  ,medicina  aer°nautica  (Roma),  1'9 
Iosifs  April -June  1956.  In  Ralian,  with  " 

English  summary  (p.  282). 

DLC  (RC1050.R56,  v.  19) 

abdorma'1  electrocardiographic  changes  were 
or  when  h1"  68  m-§'i)0ut  of  901  subjects  aBt  sea  level 

andi  he^  decomPres?ed  to  Simulated'  altitudes  of  3'  000, 
j%d/ me,ers-  Twenty-two  subjects  (24.4’t)  ex- 

a t  5  “T3  l6VCl  wi,hout  abnormal  changes 

at  altitude.  Six  subjects,  not  included  in  the  general'  " 

means’  dl8Played  an,  abnormal'  elec t roc ardiograph ic 
res^nse  to  anoxic  Stimulation  and'  an  increase  m 

md T3  oTn,ey-  Cardiar  frequeney  at  sea  level 
and  at  3,000  meters  presented,  a  nonsignificant  in- 
erease  as  compared  to  the  increase  at  5,500  meters 

t^lto|s  at85ea5hO-fl'ii,nPC>rtant  chanBes  tn  ^e  ECG 
cings  at  5,500  meters  concerned  the  P  wave  which, 
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Schilling,  J.  A., 

R-  ®‘  Harvey,  and  B.  Balke 
ALTITUDE  TOLERANCE  AND  WORK  CAPACITY  OF 

SECTION  DEKGOI'N<:  EXTENSIVE  PULMONARY  HE 
AC-  V  ■  r- Sch<wl  of  Aviation  Medicine,  Randolph 

mm, 

jsrrjsw*- 

a,nd'  raPfd  decompression,  foMOwlng  varying 

cert7nK!,tv.sPlU  ?^na'ry/e8eCU<’n  and  12)1,0  ob*^ve 

certain,  physiologic  and,  pathologic  changes  that  ac¬ 
company  the  operative  procedures,  two  Series  of 
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healthy  mongrel1  dogs  averaging  15.  0  kg.  In  weight 
were  selected  for  the  tests.  Altitude  -exposure  toler¬ 
ance  was  measured  by  two  tests:  a  steady  ascent  to 
33,  000  ft.  at  a  rate  of  6000  ft.  /  min  and  a  rapid 
ascent  to  20,  000  ft.  at  a  rate  of  40,  000  ft.  /  min. 
followed  by  a  gradual  ascent  to  33,  000  ft.  at  a  rate 
of  1000  ft.  /  min.  The  end  point  In  both  tests  was 
the  Inability  Of  the  animal  to  stand  On  ascent  to 
lower  atmospheric  pressures.  Results  showed  a  good 
tolerance  to  removal  of  60%  of  the  original  lung 
volume;  removal  of  more  than  60%  produced  a  crip¬ 
pled  animal  with  pathologic  sequelae  which  appeared 
to  be  Incompatible  with  life.  (AD  abstract) 

'51890 

Schilling,  J.  A. , 

R.  B.  Harvey,  E.  L,  Becker,  T.  Velasquez, 

G.  Wells,  and  B.  Balke 

WORK  PERFORMANCE  AT  ALTITUDE  AFTER 
ADAPTATION  IN  MAN  AND  DOG.  - Jour.  Ap¬ 

plied  Physiol. ,  8  (•*):  381-387.  Jan.  1956. 

Dl<C  (QPi  .J72:,  V.  8) 

The  work  performance  of  three  human  subjects 
was  recorded  by  a  standard  treadmill  test  at 
altitudes  of  760  feet,  at  14,900  feet  after  2  1/2 
months  adaptation  to  this  altitude,  and  again  at  760 
feet  two  weeks  after  return  to  the  low  altitude.  A 
similar  test  was  used  to  measure  the  work  per¬ 
formance  of  four  trained  dogs  at  760  feet,  and1  at 
760  feet  and  19,000  feet  after  acclimatization  to  a 
simulated  chamber  altutide  of  19,000  feet.  A 
marked  increase  In  ventilation  and  ventilatory 
equivalents  for  a  given  work  load  was  observed'  in 
all  subjects  at  altitude,  without  a  corresponding 
increase  in  heart  rate.  Oxygen  consumption  was 
fairly  constant  for  similar  work  loads  in  all  tests. 

In  humans,  physical  performance  observed  during 
tests  at  760’  feet  before  acclimatization  to  altitude 
was  higher  than  that  recorded  at  high  altitude  after 
10  weeks  adaptation,  but  lower  than  that  obtained 
after  return  to  low  altitude.  Characteristic  rises 
in  hemoglobin,  hematocrit,  and  red  blood  cell 
Counts  were  noted  in  all  subjects  at  high  altitude. 
Lactic  pyruvic  acid  ratios  in  human  subjects  were 
considerably  lower  at  high  altitude.  (Quoted'  in 
part). 

589'i 

Stewart,  W.  K. 

HIGH  ALTITUDE  AND  SPACE  TRAVEL.  —  Royal 
Soc.  Promotion  of  Health  Jour.  (London),  76  ('8'):  423- 
4241.  Aug.  '1956.  ©NiLM' 

A  brief  account  is  presented  of  the  medical,  engi¬ 
neering,  and  physical  problems  to  be  encountered  in 
manned  high  altitude  and  space  travel.  Providing  a 
satellite  or  space  ship  with  proper  pressurization, 
temperature  regulation,  and1  ventilation  necessary  for 
human  comfort  and  life  is  the  chief  concern  of  the 
engineer.  Medical  problems  include  the  effects  of 
high'  speed,  accelerations,  and1  weightlessness  on  the 
human  ini  flight.  The  physical  factors  encountered  ia 
space  are  the  effects  of  radiations  (X,  ultraviolet, 
cosmic),  and1  the  possibility  Of  collision'  with  meteor  i 
‘  lies, 
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Stlcknev.  J.  C. 

D.  W.  Northrup,  and  E.  J.  Vari  'Llere 
CARDIAC  DILATATION  WITHOUT  HYPERTROPHY 


FROM  REDUCED  AMBIENT  PRESSURE  IN  RATS. 

- Circulation  Research,  4  (2):  217-219.  March 

1956.  DI,C  (RC681.  A1A57137,  v.  4) 

Cardiac  dilatation  appeared  In  fats  exposed,  af¬ 
ter  decompression  within  0.4  seconds,  tor  10  sec¬ 
onds,  to  an  ambient  pressure  of  30  to  32.5  mm. 
Hg  (72,400  to  710,700'  feet)!.  Dilatation,  determined 
roentgenographlcall-v,  persisted  for  two  Or  three 
days.  Some  rats  were  submitted  to  one  long  ex¬ 
posure,  while  others  were  repeatedly  subjected  to 
short  exposures.  Sacrifice  of  the  rats  sufficiently 
long  after  exposure  to  permit  cardiac  hypertrophy 
to  develop  revealed  no  evidence  of  it  as  deter¬ 
mined  from  heart  weight  -  body  weight  ratios. 
(Author §"  abstract,  quotedl  ini  part)) 
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Tappan,  D.  V., 

V.  R.  Potter,  B.  Reynafarje,  and  A.  Hurtado 
MECHANIBMS  OF  NATURAL  ACCLIMATIZATION: 
TISSUE  ENZYME  STUDIES  AND  METABOLIC  CON¬ 
STITUENTS  IN  ALTITUDE  ADAPTATION.  —  Inst, 
of  Andean  Biology,  Lima,  Peru;  issued  by  School 
of  Aviation  Medicine,  Randolph  Air  Force  Base, 
Tex.  Report  no.  55-98,  Oct.  1956.  13  p.  AD  125  756 

PB  128  491 

Succlnoxidase  activity  has  been  demonstrated  to 
be  significantly  higher  in  the  tissues  of  guinea  pigs 
native  to  altitudes  of  14,000  to  14,900  feet  than  in 
tissues  of  sea  level  animals.  Desoxyribonucleic 
acid  is  proportionately  higher  in  the  tissues  of 
altitude  animals,  indicating  a  larger  number  of 
cells  per  gram  of  tissue  with  a  constant  amount 
of  succlnoxidase  activity  per  cell.  Data  on  "anti- 
mycln  A  titer"  and  cytochrome  oxidase  suggest 
that  altitude  acclimatization  may  be  aided  by  in¬ 
creases  at  limiting  steps  iii'  an  enzyme  series. 
Altitude  animals  possess  increased  glycolysis  and 
adenosine  triphosphatase  capacities  and  have  higher 
levels  of  high  energy  phosphate  accumulated  in 
their  tissues.  Animals  moved  from  one  altitude  to 
the  other  show  changes  indicative  of  the  acclima¬ 
tization  process.  (Authors'  abstract) 

5894 

Tappan,  D.  V., 

and  B.  Reynalarje 

MECHANISMS  OF  NATURAL  ACCLIMATIZATION: 
TISSUE  PIGMENT  STUDIES  IN  ALTITUDE  ADAP¬ 
TATION.  •  —  fast,  of  Andean  Biology,  Lima,  Peru; 
issued  by  School  of  Aviation  Medicine,  Randolph 
AFB,  Tex.  Report  no.  56-97,  Oct.  1956.  8  p. 

AD  125  754  I'D  128  468 

Studies  on  the  pigment  content  of  muscle  and 
organ  tissues  of  sea  level  and  altitude  (14,900  feet) 
guinea  pigs  have  demonstrated  a  significant  in¬ 
crease  in  myoglobin  hi  five  of  eight  tissue:,  in  sea 
level  animals  kept  in  the  altitude  for  an  average  of 
75  days.  Lesser  but  consistent  Increments  were 
indicated  for  the  myoglobin  and  cytochrome  C  levels 
for  the  altitude  compared  to  the  sea  level  groups. 
Higher  blood  hemoglobin  values  and  ratios  of  heart 
Weight  to  body  weight  and1  red  to  white  tissue  in 
several  muscles  were  found  for  the  altitude  guinea 
pigs  and  add  to  the  total  body  content  of  respira¬ 
tory  pigments.  The  relationship  Of  pigment  levels 
to  enzyme  activities  and  the  utility  of  various 
methods  far  measuring  tissue  pigments  are  dis¬ 
cussed.  ((Authors'  abstract)' 
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TerziSglu,  M., 

F.  Oezcr,  and  N.  Gofchar. 

[PLASMA  AND  ERYTHROCYTE  LEVEL  OF  HUMAN 
BLOOD  BICARBONATE  AND  CHLORIDE  IONS  AT  AN 
ALTITUDE  OF  1950  METERS)  Tasso  plasmatic©  e 
globulare  degli  jonl  blcarbonico  e  cloro  nel  sanguc 
umano  aU'altezza  dl  1850’  metri.  —  Minerva  medica 
(Torino),  47  (53):  14-16.  July  4,  1956.  In  Italian. 

DNLM 

No  significant  changes  were  observed  in  the  dis¬ 
tribution  of  cellular  and  plasma  bicarbonate  in  sub  - 
jects  staying  at  Uludag,  Turkey  (1850  meters  of  alti¬ 
tude)  for  11  days.  The  plasma  chloride  ion  remained 
unchanged,  but  erythrocyte  chloride  content  increased 
by  7.4%  and  5.4%  in  two  experimental  periods.  During 
the  first  few  days  at  altitude  plasma  water  content 
decreased,  but  cellular  content  increased.  Total 
blood  values  for  bicarbonate  and  chloride  ions  showed 
a  decrease  by  7  and  5.3%  of  the  bicarbonate  values, 
and  an  Increase  of  2.9  and  1.9%  of  the  chloride  values 
in  two  experimental  periods.  On  the  basis  of  these 
results,  the  decrease  in  alkaline  reserve  at  altitude 
can  not  be  explained  in  terms  of  the  redistribution  of 
alkaline  ions  between  blood  and  tissue  as  a  result  of 
Increased  loss  of  carbon  dioxide  from  the  alveolar 
surface. 
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Tlmiras,  P.  S., 

A.  A.  Batts,  G.  W.  HolUnger,  R.  Karler,  A.  A. 

Krum,  and  N.  Pace 

ENDOCRINE  RESPONSES  DURING  ADAPTATION 
TO  MODERATELY  HIGH  ALTITUDE  [Abstract!. 

-  Federation  Proceedings,  15  i(®.,,  part  I):  187. 

March  1956.  DLG  (QH301.F37,  v.  15) 

Studies  of  various  organs  were  made  in  rats  ex¬ 
posed  for  various  periods  of  time  at  the  12,500 
foot  level  of  the  White  Mountain  Research  Station, 
California  (P  animals);  In  rats  of  the  second  gen¬ 
eration  born  at  the  station  (F2  animals);  and  in 
rats  remaining  in  the  parent  colony  on  the  Berke¬ 
ley  campus  (sea  level  controls).  After  1-3  days  Of 
exposure,  adrenocortical  activity  was  stimulated  as 
indicated  by  (a)  a  40-50%  Increase  in  adrenal 
weight;  (b)  a  loss  Of  adrenal  ascorbic  acid  (after  1 
daf  t  exposure),  and  (#  a  60-80%  decrease  in 
weight  of  thymus,  spleen  and  lymph  nodes.  No 
changes  in  weight  could  be  observed  in  hypophysis, 
testes  and  thyroid.  The  preputial  glands  were  sig¬ 
nificantly  enlarged  after  3  days'  exposure.  After  2 
months'  exposure,  the  P  animals  showed  a  signif¬ 
icant  enlargement  of  the  hypophysis  and  thyroid  as 
well  as  Pf  the  adrenals  even  when  other  criteria 
(e.g.  growth,  reproduction,  blood  hemoglobin  and 
hematocrit)  Indicated  adaptation  to  the  new  environ¬ 
ment.  Testes  and  preputial  glands  remained  un¬ 
changed.  On  the  other  hand,  in  the  F2  animals 
born  at  high  altitude ,  endocrine  weights  appeared 
to  ’be  similar  to  those  of  sea  level  controls. 
(Authors'  abstract,  modified) 
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Udalov,  IU.  F. 

[EFFECT  OF  NOVOCAIN  ON  THE  TOLERANCE  OF 
HIGH  ALTITUDES  IN  WHITE  RATS]  K  voprosu  o 
v  111  anil  novokaina  na  perenosl  most'  belyml  krysami 
prebyvaniia  na  bol'shlkh  vyaotakh.  •  -  Biulleten' 

120 


eksperlmental'noi  btologii  i  meditsiny  (Moskva),  42 
(•8):  53-55.  Aug.  1956.  In  Russian. 

DLC  (R91.B56,  v.  42) 

The  role  was  studied  of  secondary  effects  on  the 
brain  and  other  organs  due  to  interoceptor  reflexes 
activated  by  the  chemoreceptors  of  internal  organs 
in  anoxic  death.  Death  occurred  in  rats  at  a  simu¬ 
lated  altitude  of  1 1,000  m.  (169  mm.  Hg).  In  the 
second  part  of  the  experiment,  interoceptive  im¬ 
pulses  were  excluded  by  Novocain  block  (Novocain 
injected  bilaterally  in  the  frontal  cervical  surface 
area  and  in  the  abdominal  Cavity)’  in  the  experi¬ 
mental  animals.  'Bothy  the  experimental  fatf  and 
the  controls  were  taken  to  11,000  m.  simulated 
altitude  and  remalmd  there  for  10  minutes.  Six 
of  the  23  controls  and  two  of  the  25  experimental 
animals  died.  These  results  support  the  hypothesis 
that  interoceptive  reflexes  are  pathological  in 
character  and  ’have  a  negative  influence  on  altitude 
tolerance.  However,  it  Is  possible,  ’that  In  addition 
to  blocking  the  interoceptive  impulses  Novocain 
also  exerts  an  anticholinergic  effect  on  the  central 
nervous’  system, 

5898 

Wllrick,  W.  C., 

W.  V.  Whltehorn,  B.  B.  Brennan,  and  J.  G.  Krone 
TISSUE  RESPIRATION  OF  RATS  ACCLIMATIZED 

TO  LOW  BAROMETRIC  PRESSURE.  -  Jour. 

Applied  Physiol.,  9  #ji:  49-52.  July  i’956, 

DLC  (QP1.J72,  v,  9) 

The  tissue  respiration  rate  of  rats  acclimatised 
to  a  simulated  altitude  of  18,000  feet  for  an  aver¬ 
age  of  11.2  weeks  was  determined  by  the  Warburg 
technique  under  100%  oxygen,  Acclimatized  animals 
showed  increases  In  hemoglobin  values  and  heart- 
body  welgnt  ratios,  but  no  significant  alterations 
from  normal  In  growth  rate,  total  metabolic  rate, 
and  rectal  temperature.  No  significant  changes 
were  observed  in  the  tissue  respiration  rates  of 
brain,  small  Intestine,  diaphragm,  liver,  skeletal 
muscle,  atrium,  and  ventricle.  Adrenal-body  weight 
ratios  were  unchanged,  but  increased  adrenocorti¬ 
cal  activity  was  suggested  by  a  significant  Increase 
in  adrenal  oxygen  consumption.  The  rate  of  res¬ 
piration  of  kidney  slice b  was  reduced.  It  is  con¬ 
cluded  that  a  generalized  adaptation  of  Cellular 
metabolism  to  high  altitude  does  not  occur,  but 
that  changes  may  be  demonstrated  In  tissues 
specifically  involved  In  the  adaptation  process. 
(Authors'  abstract,  quoted  In  part) 


5899 

Valdivia,  E. 

MECHANISMS  OF  NATURAL  ACCLIMATIZATION. 
CAPILLARY  STUDIES  AT  HIGH  ALTITUDES.  — 
Inst,  of  Andean  Biology,  Lima,  Peru;  issued  by 
School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  no.  55-101,  June  1956.  6  p. 

AD  120  093  PB  121  748 

A  significantly  greater  number  of  capillaries 
per  square  millimeter  of  muscle  tissue  and  i 
higher  ratio  of  the  number  of  capillaries  per 
number  of  muscle  fibers  in  the  same  area  were 
observed  in  guinea  pigs  born  and  raised  at  high 
altitudes  as  compared  with  another  group  Investi¬ 
gated  at  sea  level.  The  possible  adaptative  signif¬ 
icance  of  these  c harac te rtstl c s ,  in  relation  to  the 
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tow-pressure  environment,  has  been  indicated. 
(Author’s  summary) 

5900 

Vanlerenberghe,  Ji.„, 

G.  Biserte,  and  F.  Guerrin 
(EXPERIMENTAL  STUDY  OF  LIPOPROTEIN  FRAC¬ 
TIONS  IN  BAROMETRIC  DECOMPRESSION!  Etude 
ex-peri mentale  dui  lipoproteinogramme  eh  depression 
barometrique.  —  Comptes  rendus  de  la  Societe  de 
biologie  (Paris),  1’50  (8-9):  1545-1549.  1956.  In 
French.  DLC  (QP1.S7,  v.  169) 

Electrophoretic  studies  were  made  of  blood  protein 
and  lipoprotein  from  dogs  exposed  for  1-  to  7  hours  to 
simulated  altitudes  of  6,000  to  1 1,000  meters.  Dogs 
exposed  daily  or  every  48  hours  for  several  days 
showed  the  appearance  of  a  third  lipoprotein  traction 
and  a  tendency  towards  trailing  of  the  y -globulin 
fraction  of  protein.  The  lipoprotein  changes  were 
similar  to  those  resulting  from  tissue  destruction- 
and  lipid  liberation. 


5901 

Vaughan,  B.  E., 
and  N.  Pace 

CHANGES  IN  MYOGLOBIN  CONTENT  OF  THE  HIGH 
ALTITUDE  ACCLIMATIZED  RAT.  —  Amer.  Jour. 
Physiol.,  1‘85  (3)-:  549-556.  June  1956. 

DLC  (Q»PT.A4,  *,  l'85i)i 

An  abstract  of  this  paper  has  been  published  in 
1955,  See  item  5109,  vOll  iV, 


5902 

Vava-la,  D.  A. 

WEMATOTYM'PANUM  AT  REDUCED  BAROMETRIC 
PRESSURE.  U.  S.  Ar-nedi  Forces  'Med1.  Jour.,  7 
(3);  436-438.  March  1956.  DLC  (RC970.U7,  v.  7) 

A  rare  case  is  presented  of  hematotympanum  in 
the  left  ear  of  an  aviation  cadet  during  routine  cham¬ 
ber  flight  to  a  simulated  altitude  of  43,000  feet.  On 
descent,  the  cadet  complained  of  blocked  ears  and!  at 
18,000  feet  the  Ghatnber  was  leveled'  to  enable  him  -to 
clear  his  ears.  He  experienced  no  pain,  merel-y  a 
sensation  of  fullness.  Chamber  descent  was  resumed 
and  at  5,000  feet  blood  was  observed  oozing  from  the 
left  eaf,  Upon  descent  to  ground!  level  bleeding  was 
stopped  and  therapy  against  secondary  infection  in¬ 
stituted.  The  left  ear  drum  healed’  completely  with¬ 
out  impairment  of  hearing.  This  lesion  was  probably 
caused  by  traumatic  rupture  of  the  ear  -drum  'incident- 
to  reduced  barometric  pressure. 

5903 

Velisquez,  T. 

MAXIMAL  DIFFUSING  CAPACITY  OF  THE  LUNGS 
AT  HIGH  ALTITUDES.  —  Inst,  of  Andean  'Biology, 
Lima,  Peru;  Issued  by  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex,  Report  no-.  56-108, 
Nov.  1956.  9  p.  AD  128  585  UNCLASSIFIED 

The  maximal  diffusion  capacity  (DOj)  of  the  lungs 
during  submaximal  physical  activity  and!  at  two  lev. 
els  of  oxygenation  was  determined  In  12  native  res¬ 
idents  of  Morococha.  at  aft  altitude  of  4;,  540'  'meters 
A  different  degree  of  exercise  was  used!  In  two- 
groups  of  subjects.  and!  no  relation  was  observed1 


'between  -the  oxygen  consumption  and  the  value  of 
DC>2.  The  values  of  DOg  were  'found!  to  be  consist 
entily  higher  than  those  observed  at  sea  level1  by 
several  Investigators  who  -used!  similar  technics  |n 
the  measurement.  An  totefipfetation  of  this  finding, 
which  represents  an  adaptatl-ve  mechanism  to  the 
low  pressure  environment,  has  been  attempted  on 
the  basis  of  various'  iphyslcai!  and!  physiologic  Clhaf  » 
acterlstlcs  present  In  the  hlg-h -altitude  residents. 
i(i  Author's  abstract)! 


5904 

Violette,  F. 

[THE  LAW  OF  DECOMPRESSION  AND  ITS  APPLI¬ 
CATION  'Mi  AVIATION  MEDICINE]  La  lot  de  de'- 
compression  et  son  interOt  en  me'decine  ae'ro- 
nautique.  ===•  Me'decine  aerouautique  (Parts1),  Si 
(2):  163-165.  1956.  In  French. 

DLC  (TL555.M394,  v.  11)) 

Previous  theoretical  demonstrations  of  the  re¬ 
lationship  of  cabin  decompression  to  lung  decom¬ 
pression  have  allowed  the  calculation  of  a  coeffi¬ 
cient  of  air  flow  (equal  to  the  area  of  the  orifice/ 
cabin  volume)  which  can  be  accurately  used  to  de¬ 
termine  the  maximum  safe  gas  escape  openings  Of 
sealed  chambers. 


5905 

Violette,  F. 

[PULMONARY  PRESSURE  DURING  EXPLOSIVE 
DECOMPRESSION]  La  presslon  pulmonaire  au 
cours  de  la  decompression  explosive.  **  MCde- 
clne  ae'ronautlque  (Paris),  l't  (i)j:  71-72.  1956.  in 
French.  DLC  # ’L5:5!5.jM094:,  v.  'I>1")' 

E'ifehilaMy  the  satne  as  the  excerpts  of  Item  no. 
5122:  (vol.  IV)  published  in  Cpmptes'  rendus  de 
1" Academic  des  sciences  (Paris),  241;  1-855=  1857, 
1955. 


5906 

Vitale,  U. 

(STUDY  0>F  THE  LESIONS  INDUCED  BY  EXPLO¬ 
SIVE  DECOMPRESSION  IN  THE  VARIOUS  ORGANS 
AND  SYSTEMS  AND  ESPECIALLY  IN'  THE  CEN¬ 
TRAL  NERVOUS  SYSTEM]  Studio  delle  leslonl  pro¬ 
vocate  dalla  "decompresslone  esploslva"  sul  va-rl 
organl  ed  apparatl  e  speclalmente  sul  sls'.emu  her - 
voso  cent-rale.  Rlvlsta  di  medlcina  aeronautlca 
i((R,oma«)v  '1<9>  <(<!)!:  I'O'shi.  Jan.  March  1956.  fh  Italian, 
with  Engjllfh  summary  i(,p-  38-39). 

DLC  fRC1050.  R56,  v.  19) 

Rabbits  and  dogs  were  explosively  decompressed 
to  a  simulated  altitude  of  approximately  1 5,  000 
meters  for  20  minutes.  Apparent  physlopat-hologlc a! 
phenomena  observed  were  Increased'  lntra-abdomlnal 
and  lntrathoracic  volume  and  pressure;  spasmodic 
breathing;  micturatlon;  and  after  feeompressl'on, 
paresis.  Post-mortem  anatomy  and1  histology  demon 
st-rated  pulmonary  hemorrhage,  congestion,  and! 
areas  of  atelectasis  and  emphysema;  liver  flssurl- 
zatlon,  cent-rolobar  congestion,  subcapsular  pete  - 
chlae.  dilatation  and  edema;  kidney  acute  passive 
congestion  and  slight  hemorrhage:  mesenteric  con  - 
gestlon;  abnormal  dilatation  of  the  theaf-t  with  slight 
iheimor/ihag-e;  cerebral  edema,  congestion  of  meningeal 
blood  vessels,  subplal  hemorrhage,  no  hemorrhage 
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to  the  white  or  gray  matter,  and'  no  free  blood'  In 
the  cerebral  ventricles.  Causes  of  these  lesions 
were  possibly  due  to  the  shock  of  explosive  decom¬ 
pression,  the  Increase  In  lntra  -  abdominal  and  ln- 
trathoraclc  pressures,  or  the  release  of  Intra¬ 
cellular  gases. 


5907 

Whiteside,  T.  C.  D. 

VISION  AT  HIGH  ALTITUDE.  —  Flying  Personnel 
Research  Committee  (Gt.  Brit.).  Report  no.  FPRC 
9 1'0,  Nov.  1954,  5  p.  AD  59  070  UNCLASSIFIED 
Condensed  French  translation:  'La  vision  -ere  haute 
attitude.  Mddectne  aCronat-lque  (Parl'Si),,  ill  i{nlh)6  4»- 
#.  M4  " "  ©iMw(T'La5:5,,)M®9'7,,  V.  l'l)i 

The  visual  difficulties  of  high  attitude  flight  include 
glare  produced  ib,y  the  greater  atmospheric  density 
and'  resulting  brightness  '(flight  scatterihg))' 'beneath 'the 
atiiFcraft ,  and  empty  field  yitsiOni,  which  ft  associated1 
with'  myopia  and1  problems  of  the  determination  of  live 
distance ,  size ,  and  relative  angular  speed1  Of  sighted' 
objects.  Glare  caused  by  the  unhindered  flooding  of 
light  into  the  eyes  and  by  Increased'  contrast  between 
the  exterior  and  the  instrument  panel  may  be  attenu¬ 
ated  by  shielding  Of  (he  eves,  avoidance  of  anoxia-,  and: 
improved  jlluffUnatfon-  of  -the  cockpit. 

e.  Anoxia 

|(®v'p(WA-ia:  ilmipocaptiid.,  tfl'e  m<iW  III 
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Albers,  <§,,,, 

and'  W.  Uslnger 

[THE  CIRCULATION  OF  THE  DOG  IN  ACUTE 
HYPOXIA]  ©e-r  Kreislauf  des  Hundes  bei  akutem 

Sauerstoff mangel. - Pfliigers  Arehi-v  fur  die 

igesamte  BhyStplbgle  (Ber'llnjl,  263  (!2)i:  201-226. 

11956,  In  German.  DLC  (QP1.A63,  v  283) 

The  circulatory  effects  of  the  Inhalation  of  8% 

02  In  N2  for  30  minutes  were  investigated  in  un- 
anesthettzed  and  anesthetized  dogs.  Hypoxia  in  aft 
cases  caused  an  increase  in  heart  rate,  an  in¬ 
crease  to  systolic  and  diastolic  blood  pressure 
with  a  slight  decrease  fn  the  pressure  differential, 
an  Increase  in  pulse  wave  speed  and  in  compliance 
a  decrease  to  the  heart  stroke  volume ,  no  signi¬ 
ficant  change  In  heart  minute  volume ,  and  a  rise 
In  peripheral  resistance.  The  respiratory  response 
Included  an  Increase  in  t-ldal  volume,  a  decrease 
•In  blood  02  saturation,  an  Increase  in-  arterial  pH, 
and  a  slight  Inc rease  to  the  arterio-venous  oxy¬ 
gen  pressure  difference.  In  lightly  anesthetized 
dogs,  the  circulatory  parameters  were  quantita¬ 
tively  similar  to  those  of  unanesthetized  dogs  and 
showed  less  Individual  variation.  In  dogs  more 
deeply  anesthetized,  greater  increases  were  ob¬ 
served  in  respiratory  tidal  volume  and  in  respir¬ 
atory  frequency.  The  variability  of  the  results  of 
different  investigators  concerning  the  circulatory 
response  to  hypoxia  is  attributed  to  the  variable 
influences  of  hypoxia  and  hypocapnia  in  different 
physiological  sltuatlonsi,  to  experimental  differ¬ 
ences  in  the  length  of  the  hypoxic  exposure,  in 
ambient  temperature,  in  the  use  of  anesthesia .  In 
analytical  methods,  and!  to  individual  andl  species 
differences. 
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Alifanov,  V.  N. 

[THE  EFFECT  OF  HYPOXIA  AND  LOW  BAROMET¬ 
RIC  PRESSURE  ON  THE  MOTOR  AND  SENSORY 
CH’RONAXY  IN  MAN]  Vliianie  gipoksi-i  i  hiizkogO 
ibairOrnetrie'hesk'Ogo  davlem-ia  na  motornuiu  -i  senzor- 
nuiu  khronaksi-iu  u  cheloveka.  —  Biullelen’  eksperi- 
imentali''noi"b.tollogii  I  meditsiny  i(Msskvai)l,  4*1  IS)!,  27- 
30.  Jan.  1956.  in  Russian.  DLC  (R91.B56,  v.  41) 

English'  translation  ini  Hull.  Exper.  Biol,  and  Med'. 
'(Consultants  Bureau,  New  York),  4T  ('3i)i-  29-32.  1956. 

DLC  (R850.B8,  v.  41) 

Measurements  of  motor  chronaxy  in  the  fingers  of 
the  left  'hand1  (m.  flexor  digitorum  subl'imis,)  and  of  the 
sensory  chronaxy  in  the  left  eye  were  taken  in  (a)  23 
men  in  a  low-pressure  chamber  at  405  mm.  Hg  to 
determine  the  effect  of  hypoxia ,  and  (b)  417  men 
•breathing  Oxygen  at  an  atmospheric  pressure  of  198' 
mm.  Mg  to  determine  'the  effect  of  low  pressure 
without  hypoxia.  The  results  show  normal  variations 
of  motor  and  sensory  rheobases  and  increased  motor 
and  sensory  chronaxies  in  subjects  with  good  hy.poxia 
tolerance.  After  descent  the  chronaxies  returned  to 
normal  levels  within  30-40  min.  In  poor  ihypox-ia 
tolerance  there  was  a1  decrease  in  motor  rheobase 
and1  a  sharp  -increase  of  motor  chronaxy.  Sfmiil'aifly, 
during  good  tolerance  of  low  barometric  pressure 
both  rheobases  and  chronaxies  vary  around  normal 
'levels.  As  the  condition  of  subject  deteriorates, 
chronaxies  Increase  considerably,  particularly  the 
motor  chronaxy,  at  altitude  and  after  descent.  Chrw- 
naximetry  is  recommended  as  a  supplementary 
•method'  for  objective  determination'  of  tolerance  it®i 
varlati'dns  In  'baf  omt-eric  ipresiufe, 


f9«lt0' 

Alpert,  N.  R„, 

3.  R.  Davis,  and  R.  W.  England 
OXYGEN  CONSUMPTION  AND  LACTATE  PRO¬ 
DUCTION  OF  RAT  DIAPHRAGMS  AND  LIVER 
SLICES  BEFORE,  DURING  AND  FOLLOWING 
SEVERE  HYPOXIA  [Abstract],  —  Federation 
'Proceedings,,  15  (i,  ipart  Ii)i:  2,  March  1956. 

DLC  (QH301.F37,  v.  IS/)' 

Tissue  oxygen  consumption  and1  lactate  produc¬ 
tion  and  removal  were  measured  before,  during 
and  following  a  60- minute  period  of  hypoxia.  In 
the  diaphragm  oxygen  consumption  was  depressed, 
and  during  recovery  never  greater  than  control 
values.  The  lactate  produced  was  independent  of 
the  amount  of  oxygen  missed  during  hypoxia.  Fur¬ 
thermore,  for  the  first  30  minutes  of  recovery 
lactate  was  produced  at  the  same  rate  as  during 
'hypoxia,  In  live#  slices,  oxygen  consumption  was 
depressed,  'but  during  the  Iff  St  10-  minutes  of 
recovery  was  greater  thahi  control  values. 

591 1 

Arezio,  G. , 

P:  Pnorest  hi,  G.  Si-l-ini.  and'  ft  'M'eta#t 
[STUDY  ON  HYPOXIC  HYPOTHERMIA  IN  RABBIT) 
St-udto  sull'ipoterrma  ipoSs-ica  nel  conigho.  — -  'Minot - 
v-a  cihitFiurgica '(Tof-tnoi)',  ft  #8))':  8 -74l-'8'79'.  Se,pt,  30', 
'1956,,  In, 'Italian.  DNLM 

Hi  st  rained  and  unrest, famnedi  rabbits  we  to  exposed' 
to  a-  cold,  oh-vi  roh-mont  until'  a-  foetal'  temper  at'u, re  of 
about-  2  2  C .  was  reached  and  then  placed  an  der  cither 
anoxic  of  normal  condiMoh'S,  It  wa-s  ot) served  that 
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anoxia  accelerated  the  rate  of  body  cooling  in  both 
groups  of  animals.  Rapid  cooling  was  belter  toler¬ 
ated  than  slow  cooling,  possibly  because  body  reac - 
tions  were  inhibited!  faster,  especially  the  er.zvmatic 
processes  which  control  thermoregulation. 

5912 

Barker,  Ji.  N. 

MODIFICATIONS  OF  HEMOGLOBIN  AFFINITY 
AND  HYPOXIA  TOLERANCE  IN  INFANT  AND 
ADULT  RATS  FOLLOWING  EXPOSURE  TO  LOW 
AND  HIGH  02  TENSIONS  AND  IRRADIATION 

[Abstract,]1.  -  Federation  Proceedings,  15 

part  1):  8.  March  1956.  DLC  (QH301.F37,  y.  15) 

Infants  have  hemoglobin  with  a  higher  affinity 
for  02  than  that  of  the  adult,  and  hypoxia  toler¬ 
ances  are  greater  in  proportion  to  affinity.  High- 
affinity  hemoglobins  ('HAHb)  and  high  tolerances 
were  also  found  in  some  adult  rats  and  mice  after 
exposure  to  low  oxygen  pressure.  Further  studies 
Indicate  that  HAHb  appears  within  24-72  hours  in 
all  adult  rats  exposed  for  2  hours  dally  to  an 
oxygen  pressure  of  50  mm.  Hg.,  affinities  often  ex¬ 
ceeding  the  mean  for  newborn  rats  If  exposures 
are  continued  for  a  week.  Exposures  to  an  oxygen 
pressure  of  27  mm.  for  10  minutes  or  of  90  mm. 
for  20  hours  are  less  effective.  Polycythemia  does 
not  necessarily  accompany  the  shift.  If  HAHb, 
which  normally  occurs  only  In  infants,  l'S  a  Con¬ 
sequence  of  Intrauterine  hypoxia,  its  production 
might  be  inhibited  by  high  oxygen  pressure.  In 
newborn  fats  exposed  to  50%  02  for  72-96  hours, 
the  disappearance  of  HAHb  and  of  hypoxia  tolerance 
was  greatly  accelerated,  and  the  Infants  were  more 
anemic  than  control#,  Although  affinities  did  not 
Increase  on  removal  to  ait,  they  did  on  exposure 
to  low  oxygen  pressure.  Splenectomized  rate 
readily  produce  HAHb  on  exposure  to  low  oxygen 
pressure.  No  abnormalities  attributable  to-  pres¬ 
ence  of  HAHb  have  been  observed.  (From  the 
author's  abstract) 


5013 

Becker,  E.  L., 

and  B.  J.  Joseph 

RENAL  HEMODYNAMICS  AND  TH'E  URINARY  CON¬ 
CENTRATING  MECHANISM  IN  POLYCYTHEMIC 
DOGS.  —  School  of  Aviation  Medicine,  Randolph  Air 
Force  Base ,  Tex.  'Report  no.  55  - 140 ,  July  1956.  3'  p. 
AD  129'  203  PB  127  304 

Dogs  rendered  polycythemic  by  exposure  to  low 
'OXygem  tension  (8%)  for  two  years  at  sea  level  demon¬ 
strated  a  decrease  in'  renal  Miration  rate  and!  effee - 
tive  plasma  flow,  and1  an  increase  >in  effective  renal 
'blood  flow  andi  filtration  fraction  >m.  comparison  to 
normal  control  animals  and'  other  data  recorded  ,in 
the  literature.  A  decrease  was  found-  in  renal  resis¬ 
tance  in  the  polycythemic  animal.  The  concentrating 
rapacity,  iffleasuirediiby  volume  of  water 

removed  from'  the  isometric  glomerular  filtrate  in 
the  elaboration'  of  a'  Concentrated!  urine  idurifig  osmotic 
diuresis)  w,as  substantially  lower  in  polycythemic 
dogs  than'  in  controls.  (Authors-  su mm ary .  modified)' 


5'9>1H 

iBlnet,  Li,, 

D.  Qulvy,  and!  M.  V.  Strum za 
pLGGf  COAGULATION  AND  ANOXIA]  Coagu- 


iabflfte  sanguine  et  anoxle.  -  Journal  de  physio¬ 

logic  (Paris),  48  (3):  393-395.  May-June  1956.  In 
French.  DNLM 

Blood  coagulation  time  was  studied  In  the  blood 
of  anesthetized  dogs  breathing  a  3.4%  oxygen  mix¬ 
ture  for  forty  minutes.  It  was  found  that  hypocap- 
mc  anoxic  anoxia  produced  a  moderate,  but  signif¬ 
icant,  acceleration  of  blood  coagulation. 

591(5 

Brown,  John  I-.., 

J.  H.  Hill,  and  R  E.  Burke 
THE  EFFECT  OF  HYPOXIA  ON  THE  HUMAN 
ELECTRORETINOGRAM.  -  Naval  Air  Develop¬ 

ment  Center.  Aviation  Medical  Acceleration  Lab., 
John  svi  lie,  Pas  Report  nos  NADC-MA-5815,  Nov. 
30,  1956.  vl+23  p.  (Project  no.  NM  001  110  300, 
Report  no.  2).  AD  119  986  UNCLASSIFIED 

Hypoxia  was  induced  in  two  subjects  by  having 
them  breathe,  at  atmospheric  pressure,  oxygen- 
nitrogen  mixtures  which  contained  lower  percen¬ 
tages  of  oxygen  than  that  found  in  normal  air.  The 
amplitude  of  the  electroretl nogram  response  to 
stimulation  by  red  light  was  reduced  by  more  than 
50%  while  subjects  breathed  a  mixture  containing 
9%  oxygen.  This  mixture  is  equivalent  to  the  at¬ 
mosphere  at  an  altitude  of  20,000  feet.  Implica¬ 
tions  of  this  finding  are  discussed  in  relation  to 
current  Interpretations  of  the  electroretinogram. 
(Authors'  abstract1)' 


5916 

Brown,  J.  H.  U. 

FAILURE  OF  THE  RESPIRATORY  RESPONSE  TO 
LOW  OXYGEN  TENSION.  -***  Jour.  Aviation  Med., 
27  (5):  460-461.  Oct.  1956. 

DLC  (RC1050.A36,  V.  27) 

Three  cases  are  noted  of  persons  who  failed  to 
respond  to  low  oxygen  tension  with  the  usual  re¬ 
spiratory  reflexes  attributed  to  the  carotid  body. 
These  cases  occurred  during  an  experiment  con¬ 
ducted  in  a  course  Of  medical  physiology  to  Illus¬ 
trate  the  carotid  body  response  to  low  oxygen 
tension. 


59-17 
Cahn  ,  J. , 

and  Ml  Her  old! 

[CARDIAC  METABOLISM  IN  ANOXIA]  Metabolisme 
rardiaque  d'anoxie.  —  Comptes  rendus  de  la  Societe 
de  biologic  (Paris),  1' 50  (12)':  2133-2136.  1956.  In 
French.  DLC  (QP1.S7,  v.  150) 

Anoxia  produced  by  tracheal  obstruction  in  rabbits 
and  dogs  resulted  in  a  marked  increase  in  cardiac 
debt  and  a  lesser  increase  in  femoral  artery  pressure 
followed  by  a  decline  to  zero.  Auric ulo- ventricular 
dissociation  and  disturbances  of  the  S-T  interval 
associated  with  bradycardia  were  observed'  in  some 
fases  at  an-  arterial  tpf essuire  level  near  zero.  Anoxia 
iproducedt  (1)  an  increase  l'n  'blood' igl'urose  and  toc'ta'lic , 
and'  a  decrease  in  pyruvate ,  particularly  at  the  leftfi'i- 
Ba'l-  stage.  (2)  a  KOffc  increase  in  She  coefficient  of  ex¬ 
tract  ion  anti1  an  820-*  increase  in  t'he  cardiac  consump¬ 
tion  of  glucose,  (3)  a  progressive  dec rease  in  the 
coefficient  of  extraction  and! cardiac  consumption  of 
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ipyruvate;  (#  myocardial1  production  of  lactate  accom¬ 
panied  by  a  negative  coefficient  of  extraction;  and  (5') 
no  significant  change  in  myocardial  glycogen. 


5918 

Cheymol,  J., 

and  C.  Levassort 

[TISSUE  HYDRATION  AND  RES  STANCE  TO 
HYPOXIA]  Hydratatlon  des  tissus  et  resistance  a 
l'hypoxle.  - —  Bulletin  de  la  Society  de  chlmie 
Uologlque  (Paris),  38  (2-3):  547-555.  1956.  In 
French.  DLC  (QD1.S47,  V.  38) 

Hydration  of  adult  fats  by  tntresophageal  In¬ 
jection  of  large  quantities  of  water  or  iby  intraperi- 
toneal  injection  of  isotonic  glucose  solution  pro¬ 
duced  a  significant  increase  in'  survival  fate  dur¬ 
ing  exposure  to  a  simulated  altitude  of  11,000 
meters.  It  is  suggested  that  hypoxia  causes  an 
accumulation  of  metabolic  wastes  and  an  elevation 
of  intracellular  osmotic  pressure,  and  that  intra¬ 
cellular  hydration  allows  the  maintenance  of  an 
Isotonic  state.  The  increased  resistance  of  young 
animals  to  ihypoxiS  is  attributed  ttO>  their  greater 
hydration. 

5919 

Cheymot,  J., 

and  C.  Levassort 

[RESISTANCE  TO  HYPOXIA  AND  THERMOREGU¬ 
LATION]  Resistance  a  l'hypoxle  et  thermoregula¬ 
tion.  ***?■  Comptes  rendus  de  la  Socle'te  de  biologle 
(Paris),  150>  (12):  2106-2109.  1956.  In  French. 

DLC  (QP1.S7,  v.  150) 

A  survival  rate  of  90%  was  observed  in  rabbits 
allowed  to  become  progressively  hypothermic  (av¬ 
erage  decline  in  body  temperature  6.6*  C.)  during 
exposure  to  a  simulated  altitude  of  9000  meters. 
Rabbits  in  which  body  temperature  was  maintained 
at  a  normal  level  by  regulation  of  the  ambient 
temperature  had  a  maximum  survival  time  of  2  1/2 
hours,  and  an  average  survival  time  of  1  hour  and 
20  minutes.  It  Is  suggested  that  lowered  body  tem¬ 
perature  enables  the  organism  to  survive  with  little 
oxygen,  while  maintenance  of  normal  temperature 
maintains  oxygen  consumption  at  a  relatively  high 
level  and  results  in  tissue  anoxia. 

5920 

Chirico,  M., 

and  G.  Binds 

[ON  THE  EXTRA  RENAL  CLEARANCE  OF  SODIUM 
THIOSULFATE  IN  CONDITIONS  OF  INDUCED  HY¬ 
POXEMIA]  Sul  comportamento  della  clearance  extra 
renale  del  tiosolfato  sodio  In  condizione  di  ipossiemi? 
provocata.  —  Biologia  latlna  (Milano),  9  (3):  433-440. 
July -Sept.  1956.  In  Italian,  with  'English  summary  (p, 
400).  DNLM 

The  ext  rare nal  clearance  of  sodium  thiosulfate  was 
studied  in  10  dogs  breathing  a  mixture  of  10%  oxygen 
in  nitrogen.  A  more  or  less  evident  decrease  in  the 
clearance  rate  was  found,  probably  related  'to  the 
reduced  metabolic  activity  jrilhe  liver  induced  by 
hypoxia. 

5921 

Christensen,  E, 

CEREBRAL  ANOXIA— PATHOLOGICAL  ANATOMY. 

124 


- Acta  psychiatrics  et  neurologlca  scandins  -lea 

(Kdbenhavn),  31  (2):  127-137.  1956.  In  Ei^-Ush. 

'DNlIAJi 

Examples  of  histological  findings  in  anoxia 
deaths  are  cited  to  show  that  histological  changes 
in  the  central  nervous  system  in  different  forms 
of  anoxia  are  independent  of  the  type  of  anoxia. 
They  do  depend  upon  the  degree  of  anoxia'  and  the 
condition  of  'the  Individual  patient  at  the  onset  of 
the  lesion. 


5922 

Cier,  3.  F. , 

and  Y.  Houdas 

[THE  DISRUPTION  OF  THE  MECHANISMS  OF  EX¬ 
TERNAL  PANCREATIC  SE€iMT#Ni  BY  ANC>XiA]j 
La  dissociation  par  1‘ anoxic  des  micanlsmes  de  la 
sec  retion  externe  pancreatlque.  —  Comptes  rendus 
de  la-  Sbci'ete  de  biolog-ie  (Pans'),  150  (8-9):  1564!- 
1566.  1956.  th  French.  DLC  (QP1.S7,  v.  150) 

Exposure  of  dogs  to  7%  oxygen  breathing  had  no 
effect  on  the  secretory  response  of  the  pane  re  as  to 
injection  of  seeretin:,  but  progressively  diminished 
and  eliminated  the  pancreatic  response  to  peripheral 
stimulation  of  the  vagal  nerve.  The  results  demon¬ 
strate  the  resistance  oi  the  pancreatic  cells  and  the 
susceptibility  of  nervoUS'  tissue  to  anox-ia. 

5923 

Conn,  S'.  L. 

EFFECTS  Of  DIGITALIS  AND  HYPOXIA  ON  PO¬ 
TASSIUM  TRANSFER  AND  DISTRIBUTION  IN  THE 
DOG  HEART.  — -  Afnef.  Jour.  Physiol.,  1 84  (3t)ii 
548-552.  March  1956.  DLC  (QPi.  A5,  v.  184) 

An  Investigation  was  conducted  of  the  effects  of 
hypoxia  (6-7%  Oji);  and  the  administration  of  digi¬ 
talis  on  the  steady  state  kinetics  and  distribution 
of  potassium  In  the  left  ventricle  of  the  normal 
dog  heart.  Digitalis  and  especially  hypoxia  were  ob¬ 
served  to  produce  reductions  in  interstitial -intra¬ 
cellular  potassium  transfer  rates  and  rate  constants, 
and  tn  cell  and  Interstitial  potassium  concentra¬ 
tions.  Hypoxia  also  caused  a  marked  Increase  In 
the  plasma-interstitial  potassium  exchange  rate  and 
rate  constants,  apparently  because  of  an  increased 
coronary  blood  flow.  It  is  concluded  that  aerobic 
metabolism  ts<  necessary  for  a  considerable  f-rac  - 
Uon  of  potassium  transfer  in  the  heart. 

5924 

•Cook,  S.  F. , 

and  M.  H.  Alafi 

ROLE  OF  THE  SPLEEN  IN  ACCLIMATIZATION  TO 
HYPOXIA.  - —  Amef.  Jour.  Physiol. ,  186  (2):  369- 
372.  Aug.  1956.  DLC  (QP1.A5,  v.  186) 

In  order  to  determine  quantitatively  the  partic¬ 
ipation  of  the  spleen  and  the  bone  marrow  In  the 
hypoxic  increase  in  red  cel'l  count,  five  groups  of 
splenectomized  and  non- splenectomized  mice  were 
exposed  to  a  simulated  altitude  of  15,000  feet  for 
periods  of  30  to  58  days.  Red  blood  cell  counts 
aiid  hematocrit  determinations  were  made  at  inter¬ 
vals  during  the  exposure.  It  was  found  that  about 
two-fifths  of  the  increase  in  -fed  cells'  could  be 
refe-rfed!  to  a  tonic  contraction  of  the  spleen  andl 
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the  remaining  three-fifths  to  the  production  of  red 
cel'la  by  the  bone  marrow.  (Authors'  abstract., 
modified) 

5925 

Edstrom,  R  F.  S., 
and  H.  E.  Essex 

SWELLING  OF  THE  BRAIN  INDUCED  BY  ANOXIA. 
-  Neurology,  0  (2):  118-124.  Feb.  1956. 

DLC  (RCS21.A47,  v.  6) 

Systemic  anoxia  was'  Induced  In  anesthetized 
dogs  by  breathing  pure  nitrogen  or  pure  carbon 
dtoxl'dei  Fourteen  animals  survived  anoxia  suffi¬ 
cient  to  produce  circulatory  failure,  a  decrease  in 
blood  pressure  below  40  mm./Hg,  and  in  aome 
cases  ft*  much  as  two  minutes  of  cardiac  arrest. 
By  the  end  of  the  postanoxic  period  no  noticeable 
brain  swelling  or  increased  intracranial1  pressure 
attributable  to  cerebral  edema  were  exhibited.  One 
animal  surviving  a  longer  period!  of  cardiac  arrest 
(six  minutes)  caused  by  nitrogen  Inhalation'  later 
showed  progressive  elevation  of  the  intracranial 
pressure.  Cerebral  edema'  was  demonstrated'  histo¬ 
logically. 

5926 

Ferroni,  A., 

and  M.  Manica 

[EFFECTS  OF  HYPOXIA  ON  RESPIRATION  IN  HY¬ 
POTHERMIC  ANIMALS]  Effetti  della  ipossla  sulla 
resplrazlone  in  antmall  ipotermicl.  —  Bolletino  della 
Soeleta  Italians  dl  biologla  sperlmentale  (Napoli),  32 
(1-2):  119-120.  Jan. -Feb.  1956.  In  Italian.  DN'LM 

After  breathing  a  mixture  of  i!2%  oxygen  In  nitr eigen, 
the  respiratory  frequency  of  normotljermic  guinea 
pigs  increased  by  20%.  Breathing  6%  oxygen  In  nitro¬ 
gen  decreased  the  frequency  after  30-60  seconds.  An 
Increased  respiratory  frequency  was  found  In  animals 
cooled  to  an  Internal  body  temperature  of  26°  and 
24°  C.,  and  breathing  a  12%  oxygen  mixture;  at  a  tem¬ 
perature  of  22°C.  and  after  60  seconds  of  breathing 
the  oxygen -tieflc lent  mixture,  a  reduction  in  respira¬ 
tory  frequency  occurred.  Animals  breathing  a  6% 
oxygen  mixture  at  a  body  temperature  of  24  ”'C. 
showed  no  change  in  respiratory  frequency;  at  tem¬ 
peratures  above  26°C.,  frequency  was  decreased.  At 
a  body  temperature  of  22°C.  respiratory  frequency 
was  reduced  by  30-50%.  It  Is  concluded  that  the  res¬ 
ponse  of  respiratory  frequency  to  hypoxia  during 
gradual  hypothermia  to  26*C.  is  influenced  by  a  mix¬ 
ture  of  12%>  oxygen,  to  24 *C.  by  a  mixture  of  8% 
oxygen.  At  a  body  temperature  of  2-2°C.  the  breathing 
of  oxygen-deficient  mixtures  induced  a  depressive 
effect  on  the  bulbar  centers. 


5927 

Ferroni,  A., 

and  M.  Manlca 

(RESPIRATORY  REACTIONS  TO  HYPOXIA  IN  GUINEA 
PIGS  WITH  DENERVATED  CAROTID  BODIES  AND 
WITH  INTACT  AND  DISSECTED  VAGI]  Re  axiom 
fesptratorte  alia  lpossia  nelle  cavte  a  gloml  carotldet 
denervatl,  a  vaghi  integri  e  sezionatl.  —  Bolletino 
della  Soeleta  italiana  dl  biologla  sperlmentale 
(Napoli).  32  (1-2):  116-119.  Jan. -Feb.  1956.  In 
Italian.  DN'LM 

Breathing  of  oxygen-deficient  gas  mixtures  (12%  or 
6%  oxygen  in'  nitrogen)  inc reased  the  respiratory  fre¬ 
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quency  in  intact  guinea  pigs.  After  bilateral  cervical 
vagotomy,  however,  the  animals  reacted  to  hypoxia  by 
a  decrease  In  respiratory  fate.  Denervation  of  the 
carotid  bodies  resulted  in  a  slight  Increase  (12%  O2) 
or  a  decrease  (6%.  O2)  of  the  respiratory  frequency. 
Simultaneous  vagotomy  and  carotid-body  denervation 
depressed  the  respiratory  fate  and,  in  severe  anoxia 
(6%  O2).  resulted  in  apnea  and  death.  It  is  concluded 
that  in  guinea  pigs  the  carotid  body  is  Important  in 
the  respiratory  response  to  hypoxia.  Afferent  vagal 
impulses  are  indispensable  for  maintaining  normal 
reflex  activity  of  the  respiratory  center.  When  these 
impulses  are  suppressed,  as  seen  under  the  depres¬ 
sive  central  action  of  oxygen  deficiency,  ft  further 
reduction  in  pulmonary  ventilation  ensues. 


5928 

FliicXigef,  E, 

[THE  OXYGEN  CONSUMPTION  OF  THE  RAT 
EXPOSED  TO  LOWERED  OXYGEN  PARTIAL 
PRESSURE]  Der  Sauerstoffverbrauch  def  Ratte  bei 
vermlndertem  Sauerstoffpartlaldruck.  = —  Helvetica 
physlologlca  et  pharmacologies  acta  (Basel),  14  '(<3)i; 
369-381.  1956.  In  German,  with  English  summary 
(p.  380).  DNLM 

The  significance  of  chemical  thermoregulation  in 
the  decline  in  body  temperature  associated  with 
hypoxfa  was  Investigated  in  rats  by  measurement 
of  oxygen  consumption  during  10%  O3  breathing  (at 
atmospheric  pressure)  before,  during,  and  after 
exposure  for  2  weeks  to  an  ambient  air  pressure 
of  350  mm.  fig.  The  oxygen  consumption  of  nor¬ 
mal  rats  was  observed  to  decrease  a  maximum  of 
30%  within  15  minutes  after  initiation  of  10%  62 
breathing,  while  rectal  temperature  decreased 
gradually  throughout  several  hours  of  hypoxia. 

Rats  previously  exposed  to  altitude  showed  a  grad¬ 
ual  increase  In  oxygen  consumption  during  10%  Oj 
breathing  to  a  value  approaching  normal  after  2 
weeks.  The  metabolic  adaptation  to  hypoxia  In 
these  animals  was  observed  for  8  days  after  re¬ 
turn  to  normal  ambient  pressure.  Rectal  tempera¬ 
ture  during  continuous  exposure  to  lowered  ambient 
pressure  was  restored  to  normal  within  3-4  days, 
tt  IS  concluded  that  the  decrease  jffl  body  tempera¬ 
ture  observed  during  hypoxia  is  the  result  of  de¬ 
creased  oxygen  consumption,  and  that  the  restora¬ 
tion  of  rectal  temperature  during  prolonged  hypoxia 
1\b  accomplished  chiefly  iby  physical  heat  regulation, 
(conservation). 

5929 

Frltts,  H.  W., 

E.  Braunwald,  A.  P.  Fishman,  |ftd  A.  Cournand 
INFLUENCE  OF  INDUCED  HYPOXIA  ON  CENTRAL 
BLOCH)  VOLUME  OF  NORMAL  MAN  [Abstract], 

-  Federation  Proceedings,  15  (1,  pul  !•)  68. 

March  1956.  DLC  (QH301.F57,  v.  15) 

The  effect  of  acute  Induced  hypoxia  on  the  cen¬ 
tral  blood  volume  was  investigated  by  two  differ¬ 
ent  methods.  Method  1.  T-1824  dye  was  Injected 
into  the  main  pulmonary  artery  and  a  dilution 
curve  inscribed  by  sampling  arterial  blood  through 
a  recording  densitomete  .  The  volume  of  blood 
between  the  points  of  Injection  and  sampling  was 
calculated  from  the  product  of  the  mean  circula¬ 
tion  time  and  the  cardiac  output.  The  output  was 
measured  both  by  the  Hamilton  dilution  principle 
and  by  the  direct  Flck  technique.  Although  the 
values  of  output  agreed  well  (tl0%)  during  control 
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periods,  the  agreement  was  less  perfect  during 
hypoxia,  the  dye  frequently  giving  a  higher  value. 
In  7  of  13  subjects  studied,  the  central  blood  vol¬ 
ume  calculated  on  the  basis  of  the  dye  output  in¬ 
creased  from  100  to  400  cc .  during  arterial1  hy¬ 
poxemia  in  which  the  oxygen  saturation  varied  be¬ 
tween  85  and  88%.  >:*thod  2.  The  subject  was 
balanced  on  a  tilt-table  with  the  fulcrum  at  the 
level  of  the  diaphragm,  and  the  relative  weights 
of  the  two  ends  of  the  body  were  compared  before 
and  after  inducing  arterial  hypoxemia  comparable 
to  that  used  in  method  1.  Of  5  subjects  studied, 
none  displayed  an  'increase  in  the  weight  of  'the 
head  end  of  the  body.  (From  the  authors?  abstract) 

5930 

GOmflri,  P., 

and  L.  Takrfcs  _ 

[CIRCULATORY  REGULATION  IN  HYPOXIA] 

Krelslaufregulatlon  bet  Hypoxle.  -  Zeitachrift 

fflr  Irstllche  FortUldung  (Jena),  50  (7/8):  288-295. 
April  1956.  In  German.  ONLM 

The  authors  review  experimental  findings  on  the 
compensatory  reactiona  of  the  cardiovascular  sys¬ 
tem  to  hypoxia.  The  following  hemodynamic 
changes  were  found  In  arterial  hypoxia:  (1)  the 
minute  volume  is  considerably  Increased,  with  a 
slightly  Increased  blood  pressure;  (2)  the  total 
resistance  of  the  circulatory  system  is  decreased; 
(3)  the  hemodynamics  of  individual  organs  are 
shifted  as  evidenced  by  the  general  vasoconstric¬ 
tion  of  the  renal  and  apleenic  areas,  with  vaso¬ 
dilatation  in  the  heart,  brain,  extremities  and 
partly  alio  in  the  liver  ;  and  (4)  the  organ  friction 
of  the  minute  volume  Is  larger  than  normal  in  the 
heart,  and  smaller  than  normal  In  the  kltkiey.  The 
hypoxic  response  of  the  pulmonary  circulation  is 
an  increase  in  the  blood  pressure  In  the  pulmonary 
artery  due  to  Increase  In  the  blood  volume  and  a 
constriction  of  the  pulmonary  vessels. 

5931 

GomdFl,  P. 

[HYPOXIA  AND  CIRCULATORY  REGULATION) 
Hypoxle  und  Kreislaufsregulation.  —  Acta  physio¬ 
logic  a  Academiae  sc  lent  ia  rum  hungaricae  (Budapest), 
9  (Suppl):  1-3.  1956.  In  German. 

DLC  (QP1.M333V  v.  9)i 

The  mechanism  of  the  increase  in  blood  minute 
volume  induced  by  hypoxia  is  examined  by  a  discus¬ 
sion  of  the  circulatory  response  to  hypoxia  in  the 
head,  heart,  liver,  extremities,  and  kidneys.  It  is 
concluded  that  the  mechanism  consists  of  an  increase 
in  the  blood  flow  to  the  heart,  produced  by  a  dec rease 
in  the  total  circulatory  resistance  and  a  selective 
dist  rlbution  of  the  blood  to  tbe  various  body  organs. 

5932 

Gurvich,  G.  1. , 

V.  LA.  Repin 

[THE  EFFECTS  OF  OPERATIVE  EXCLUSION  OF 
VISUAL,  AUDITORY,  AND  OLFACTORY  ANALYZERS 
ON  ANIMALS'  RESISTANCE  TO  ACUTE  ANOXIA! 
Vliianle  operatlvnogo  vykllucheniia  zrltel'nogo,  slti- 
khovogo  1  obonlatel'nogo  anallzatorov  -ia  uatolchlVost’ 
zhlvotnykh  k  ostromu  kisldrodnomu  golodaniiti.  & 
Akademiia  nauk  Beiorusakoi  SSR  (Minsk);,  Trudy  in- 
stiltuta  flrtoiogii,  1:232-237.  1956.  In  Russian. 

DLC  (QPI.A48,  v.  # 


Experiments  were  conducted  with  18'  dogs,  two 
months  after  surgical  exclusion  of  visual,  auditory, 
andi  olfactory  analy/zers,,  and  with  1*8  control  dogs . 
Each  experimental  animal  was  exposed,  together  with' 
a  control  matched  for  size,  sex,  and'  age, to  simulated 
altitudes  ranging  from  165  to  308  mm.  Hg  in  a  de¬ 
compression  chamber.  At  the  time  when  the  control 
animals  exhibited  significant  behavioral  and  physio¬ 
logical  disturbances  due  to  acute  anoxia,  these  were 
not  observed  in  the  experimental  animals.  It  follows 
that  dogs  with  excluded  visual,  olfactory,  and  auditory 
senses;,  in  association  with  the  corresponding  func¬ 
tional  changes  in  the  brain,  show  significantly  higher 
resistance  to  anoxia  as  compared  >to>  normal  controls. 
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Hardmeier,  E ., 

and  H.  K.  Knoepfel 

PSYCHIATRIC  ASPECTS  OF  HYPOXIC  STATES. 
s=s  Meddelanden  frAn  flyg-  och  naval  medic  lnska 
nflmnden  (Stockholm),  5  (2):  25-34.  1956.  In  Eigllsh. 

DN'LM 

A  series  of  13-error  test  (Knoepfel)  were  ad- 
mini  stered  to  23  subjects  during  hypoxia  in  a  de¬ 
compression  chamber,  and  to  40  control  s.  Nineteen 
of  the  subjects  were  able  to  do  the  tests  up  to  a 
maximum  altitude  of  22, 500  ft.  After  additional  28 
min',  Of  hypoxia, the  next  test  at  2I,.6oO'  ft.  was 
completed  by  only  five  subjects'.  IXiring  descent 
all1  subjects  recovered  and)  were  able  to  carry  out 
the  test  at  12,000  and  600  ft.  The  13-error  test 
was  found  useful  in  diagnosing  mild  degrees  of 
hypoxia  iby  an  increase  in'  time  required  for  cal¬ 
culations  and  in  the  number  of  errors  and  correc¬ 
tions.  The  fact  'that  errors  increase  more  than 
corrections  demonstrates  the  inhibition  of  critical 
faculties  under  hypoxia.  The  results  indicate  the 
presence  of  reversible  organic  brain  damage  which 
disappeared  upon  oxygen  administration.  Each  case 
Of  hypoxia  shows  an  individually  determined  clinical 
ipictuf e  interpretedi  psychodyhamicall.y  to  ibe  due  to 
hyppiiasipfpdueedl  reduction  of  ego-controln  ifi'  the 
individual1, 

5934 

Hemingway,  A. , 
and  L.  Blrzls 

NERVOUS  CONTROL  OF  SHTVERiNG.  fV.  fHf 

EFFECT  OF  HYPOXIA  ON  SHIVERING. - Unlv. 

of  California,  Los  Angeles;  Issued  by  Arctic  Aero- 
medical  Lab.,  Ladd  Atr  Force  Base,  Alaska  (Fro)- 
ect  no.  8-7951).  Report  not  5,  April  1956.  101  p. 

AD  95  925  _  PB  125854 

Also  published  as:  EFFECT  OF  HYPOXIA  ON 
SHIVERING.  - —  Jour.  Applied  Physiol. ,  8  (6):  577- 
579.  May  1956.  DLC  (QP1.J72,  v.  81) 

The  oxygen  consumption  of  cats  anesthetized 
sufficiently  or  not  to  eliminate  shivering  was  in¬ 
vestigated  during  hypoxia  produced  by  breathing 
progressively  decreasing  oxygen  concentrations  in 
nitrogen  for  1  to  3  hours.  In  deeply  anesthetized 
cats  the  oxygen  consumption  rate  showed  no  sig¬ 
nificant  change  at  oxygen  levels  from  21  to  6%. 
Similar  results  Were  observed  in  animals  In  which 
ghl'Vefihg  was  abolished  by  decerebrmtion.  In 
shivering  animals  the  oxygen  consumption  rate 
at  high  oxygen  levels  Was  3-4  time*  'the  non- 
shivering  value.  At  oxygen  concentrations  below 
12%  the  oxygen  consumption  tell  sharply  to  the 
non- shivering  level  as  shivering  was  abolished. 
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5635 

Houdas,  V. 

[DIGESTIVE  SECRETIONS  AND  ANOXIA:  EXPERI¬ 
MENTAL  STUDY  OF  SALIVARY,  BILIARY,  AND 
PANCREATIC  SECRETIONSl]  Secretions  digestives  et 
anoxie:  etude  experimental  des  secretions  salivaire, 
Ibiliaire  et  pancreatique.  —  (Thesis,  Faculte  mixte 
de  medicene  et  de  pharmac ie  de  Lyon.)  Lyon: 
Emmanuel  Vitte  Publisher,  1956.  63  p.  In  French. 

DNLM  (W4.L99,  No.  152,  1956) 

A  decrease  was  observed  in  the  salivary,  bi>Ia>fy, 
and  pancreatic  secretions  of  subjects  rendered  anoxic 
by  breathing  an  oxygen-deficient  mixture  (7%  oxygen 
in  nitrogen)  for  several  hours.  Biliary  secretion 
showed  an  insignificant  decrease  (Id- 15%)  during  the 
first  hour  of  anoxia  and  did  not  change  as  the  experi¬ 
ment  progressed1.  With'  reference  to  the  submaxillary 
gland,  electrostimulation  of  the  chorda  tympani  de- 
creased  but  did  not  abolish  secretions.  Pancreatic 
secretion  following  an  injection  of  secretin  was  not 
especially  modified  by  anoxia  nor  was  lipase  activity 
of  the  juice,  but  following  electrostimulation  of  the 
pneumogastric  nerve  it  was  totally  depleted.  Recu¬ 
peration  was  not  complete  even  after  return  to  nor¬ 
mal  oxygen  breathing.  The  different  behavior  of  the 
anoxic  pancreas  indicates  that  humoral  and  nervous 
processes  are  not  identical  and  may  be  dissociated 
fey  anoxia,  i(Sf3'-  references) 


5936 

Klein,  P,  D., 

and  Ji.  F.  Thomfon 

COMPARISON  OF  ENZYME  DISTRIBUTION  IN 
LIVER  OF  NORMAL,  FASTED  AND  HYPOXIC 
GUINEA  PIG6.  —  Amer.  Jour.  Physiol. ,  187  (2): 
259-262.  Nov.  1956.  DLC  (QP1.A5,  v.  1'87) 

Exposure  of  guinea  pigs  to  a  simulated  altitude 
of  25,000  feet  16  hours  a  day  for  3  days  produced 
decreases  on  a  wet-weight  basts  In  the  activities 
of  liver  succinic  dehydrogenase,  urlcase,  and  cat¬ 
alase.  Lesser  decreases  In  urlcase  and  catalase 
activity,  and  no  change  in  the  activity  of  succinic 
dehydrogenase,  were  observed  in  animals  fasted 
for  3  days  to  duplicate  the  weight  loss  of  hypoxic 
animals.  On  a  nitrogen  basis  the  enzyme  activity 
of  liver  from  fasted  animals  was  lower  than  that 
of  hypoxic  animals.  The  discrepancy  Is  attributed 
to  a  distinct  loss  of  enzyme  protein  nitrogen  con¬ 
centration  per  fresh  weight  of  liver  In  fasted  ani¬ 
mals,  through  loss  of  water  and  glycogen  and 
enzyme  inactivation.  No  differences  in  the  sedi¬ 
mentation  characteristics  of  particles  containing 
succinic  dehydrogenase  activity  were  observed  in 
normal,  fasted,  or  hypoxic  livers.  In  the  hypoxic 
itver,  urlcase  showed  a  greatly  increased'  sedi- 
mentability,  apparently  because  of  a  change  in  the 
physical  state  of  urlcase- containing  particles. 


5937 

Kle,pzlg,  H1., 

G.  Ktndcrmann,  and  H.  Rel'nde# 

{sensitivity  of  the  athletic  heart  To  an¬ 
oxia}1  Zur  Frage  der  'Em pfl'nd llclhfc  el!t  des  Snort - 

herzens  gegen  Sauers  toff  mangel. - Zeltschrift  fur 

Kreisilaufforschung  (Darmstadt),  45  '(» /?:)>:  ®-*7.  Tan. 
1 956.  In  German.  DNLM 

Electrocardiograms  during  anoxic  stress  1(1*0% 

®f  '6%  ©2  In'  nitrogen)'  were  taken  of  2(3  normal 


Individuals,  25  top  athletes  with  enlarged  hearts, 
20  patients  with  circulatory  disturbances,  and  19 
patients  with  cardiac  anomalies.  The  athletes  on 
the  average  exhibited  the  same  devlatlphi  under 
anoxic  stress  as  the  normal  Individuals.  There 
was  less  change  In  the  T  wave  of  the  top  athletes 
with  the  largest  hearts  than  In  the  athletes  with 
the  smallest  hearts.  The  degree  of  change  Is 
Independent  of  the  duration  of  anoxic  respiration. 
In  most  of  the  cases  It  was  less  10  minutes  after 
the  beginning  of  the  experiment  than  after  5 
minutes.  The  deviations  of  the  T  wave  are  not  to 
be  regarded  as  an  indication  of  oxygen  lack  in  the 
cardiac  muscle,  but  rather  an  expression  of  a 
shift  In  the  autonomic  regulatory  processes  under 
stress1,  The  athletic  heart  is  not  more  sensitive 
itp  anoxia  than  that  of  a  nonathletlc  healthy  indi¬ 
vidual. 


5938 

Knauil,  H.-G., 

and  W.  Schramm 

[MORPHOLOGICAL  EQUIVALENTS  OF  HISTOTOXIC 
HYPOXIA]  Zur  Frage  morphologischer  Aqui-valcnt- 
bilder  der  histotoxischen  Hypoxydose.  Frankfurter 
ZeltsClhrlft  fur  Patholog-te  (Munchem),  67  (41):;  308  - 
336.  1956.  In  German.  DNLM 

The  effects  of  the  oxidative  poisons  potassium  cya¬ 
nide  and  potassium  malorate,  and  the  oxidative  sub¬ 
strates  saccharose  and  dextrose  on  the  cells  of  the 
kidneys  of  rats,  rabbits,  and  guinea  pigs  were  com¬ 
pared  with'  the  effects  of  severe  hypoxia.  Histological 
examination  of  kidney  and  liver  slices  from  animals 
exposed  for  30>  to  i‘4',0' minutes  to  a  simulated  altitude 
immediately  below  that  resulting  in  collapse  (approxi¬ 
mately  11,000  m„)  before  exposure  to  fatal  anoxia 
(13,000  m . )  showed  the  'presence  of  clear ,  sharply 
defined  intracellular  vacuoles.  Vacuolization  similar 
ip  that  caused  by  hypoxia  was  observed  in  kidney  tis¬ 
sue  10  minute!  after  injection  of  potassium  cyanide  dr 
malonate  in  the  renal  artery.  The  cell  disintegration, 
cloudy  swelling,  and  spongy  changes  sometimes  asso¬ 
ciated  with  hypoxia  were  mot  observed  in  any  cafe. 


5939 

Lalll,  G. 

[BEHAVIOR  OF  ERYTHROCYTE  RESISTANCE 
DURING  CHRONIC  ANOXIA]  Comportamento  della 
resistenza  g-lobulare  nel  corso  dell’anossia  cronica. 
as-  Re  vista  p  medicina  aeronautica  (Roma),  119 
i('4)i:  638-643.  Oct.  -Dec.  1956.  In  Italian,  with  Ehg- 
lish  nummary  (p.  642).  DLC  (iRCl'050.R5'6,  v.  19) 

Rats  decompressed  to  simulated  altitudes  of 
5,500  and'  6,500  meters  for  a  period  of  15  days 
showed  no  significant  changes  fft  -the  maximum 
hemolytic  resistance  of  erythrocytes.  The  minimum 
resistance  exhibited  a  tendency  to  Increase  at  low¬ 
er  altitudes  (5,500  peters))  and  to  decrease  it 
higher  altitudes  ((6,500  petef®)). 


5940 

Legouix,  J.  P,, 

H.  ChoehoWe,  and1  A.  Wiener 
IfMODliFICATlONS  OF JTHlE  DISTORTlONi  OBSERVE© 
ON  THE  M1CROPHON1C  COCHLEAR  POTENTIAL 
DURING  ANOXIA  ]  iModlfflcaMbh®  de  la  distorsion 
bbservee  sur  lie  ipotentiel  mirrophomque  cochltaire 
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pendant  I'anoxie.  Journal1  c)e  physiologie  -((Paris')!,, 
48  (3):  605-607.  May-June  1956.  In  French.  DNLM 

Crchlear  micropbonic  potentials  dissapear  very 
early  in  anoxic  guinea  pigs.  This  distortion  may  be 
attributed  to  short  circuits  which  are  established 
between  the  various  cochlear  structures  capable  of 
reducing  or  augmenting  selectively  the  fun rUmen tal 
and  the  harmonics. 


5941 

Lowrance,  P.  B., 

J.  F.  Nickel,  C.  Ml  Smythe,  and  S.  E.  Bradley 
COMPARISON  OF  THE  EFFECT  OF  ANOXIC 
ANOXIA  AND  APNEA  ON  RENAL  FUNCTION  IN 
THE  HARBOR  SEAL  (PHOCA  VITUUNA,  L.).  — 
Jour.  Cellular  and  Compar.  PhysioL,  48  {$)?.  35-49. 
Aug.  1956.  DLC  (QP1.W55,,  v.  48) 

Renal  function  In  the  harbor  seal  was  studied 
during  the  asphyxia  of  apnea,  and  during  anoxic 
anoxia  produced  by  ir halation  of  10%  oxygen  in 
nitrogen.  Both  apnea  and  anoxia  resulted  in  a 
diminution  of  glomerular  filtration  rate  and  renal 
plasma  flow.  The  urine  volume  decreased,  and  the 
total  output  of  sodium  and  potassium  diminished'. 
The  urinary  concentration  of  sodium  tended  to  fal'i, 
whereas  the  urinary  concentration  of  potassium 
usually  remained  unchanged.  The  tubular  reabsorp¬ 
tion  of  water  decreased  relative  to  flitratidn-,  The 
Influence  of  vagal  activity,  respiratory  movements, 
and  cardiac  rate  and  rhythm  on  renal  function 
could  be  excluded.  The  conclusion  was  reached 
that  in  these  experiments  apnea  and  anoxia  have 
comparable  effects  on  renal  function  iii  the  seal. 
(Authors'  summary) 
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Luft,  U.  C. , 

and  W.  K.  Noell 

MANIFESTATIONS  OF  BRIEF  INSTANTANEOUS 

ANOXIA  IN  MAN.  - Jour.  Applied  Physiol. , 

8  (i4l):  444^454.  Jan,  1956,  DLC  (fQPl.J??,,  v.  «i): 

Also  Issued  as:  THE  MA-NI FEST  A TIONS  OF 
SUDDEN  BRIEF  ANOXIA  IN  MAN.  — -  School  of 
Aviation  Medicine,  Randolph  Air  Force  Base,  Tex 
Report  no.  55-86,  Jan.  1956.  14  p.  AD  92  258 

UNCLASSIFIED 

The  cerebral  manifestations  of  anoxia  were  in¬ 
vestigated  in  two  subjects  who  breathed  oxygen 
during  and  after  exposure  by  rapid  decompression 
to  a  barometric  pressure  of  68-70  mm.  Hg  for 
durations  of  6  to  18  seconds.  The  following  rapid 
sequence  of  neurological  events  was  observed: 

(1)  a  state  of  automatism,  amnesia,  and  confusion 
occurring  13- 15  seconds  after  decompression, 
with  slight  electroencephalographic  changes  con¬ 
sisting  chiefly  In  the  activation  of  normal  rhythms: 

(2)  a  phase  of  "arrest"  after  17- 19  seconds,  with 
sudden  loss  of  consciousness,  cessation  of  spon¬ 
taneous  movements,  fixation  of  the  eyes  followed 
by  a  conjugated  upward  rolling  of  the  eyeballs, 
respiratory  arrest,  and  a  continuous  increase  in 
electroencephalographic  slow  wave  activity;  (;3')  a 
phase  of  failing  posture  at  19-  20  seconds.  Inter¬ 
rupted  by  muscular  contractions,  and  accompanied 
toy  a  progressive  deterioration  of  the  elec troencppha  - 
logram,  with  dominance  of  abnormally  sll'ow  fee  - 
quenelles  and1  temporary  absence  of  brain  activity. 

128 
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It  is  suggested  that  the  pattern  of  anoxic  failure 
depends  upon  the  loss  of  normal  function  in  major 
Integrating  systems  of  cerebral  activities.  The  net 
anoxic  survival  time  of  the  most  sensitive  of  these 
systems  Is  apparently  4-5  seconds,  and  of  that  which 
determines  loss  of  comprehension  (unconsciousness) 
7-8  seconds. 


5943 

Maag,  C.  H.  . 

and  A.  L.  Hall 

CHARACTERISTICS  OF  MENTAL  IMPAIRMENT 
UNDER  HYPOXIA.  =~  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.  Research  Project  no. 

NM  001  1'01  1104,  Report  no.  2,  March  1,  1956. 

#4*  ip:  A#  }i05  697  iUNCiLASSIiFIE©' 

Characteristics  were  investigated  of  the  decre¬ 
ment  in  performance  On  a  conceptual  reasoning 
test  under  conditions  of  oxygen  deprivation.  Ten 
subjects  were  exposed  to  various  simulated  alti¬ 
tudes  for  129  minutes  or  until  unconsciousness, 
whichever  occurred  first.  The  results  Indicate  that 
tn  terms  of  individual  response  efficiency  hypoxic 
stress  does  not  bring  about  a  linear  increase  of  Im¬ 
pairment,  tout  periods  of  Impaired  behavior  foilo-wedl 
toy  constancy  of  performance  and  again  response 
failure  or  impairment.  These  periods  of  Impairment 
Interspersed  with  lucid  intervals  become  more  fre¬ 
quent  Unii1  final1  collapse  when-  continual  response 
impairment  occurs  without  intervening  periods  -of 
lucidity.  (Authors'  abstract  modified) 


5944 

McDpwall,  R.  J.  S. 

THE  EFFECTS  OF  LACK  OF  OXYGEN  ON  THE 
CIRCULATION  (ANOXIA,  HYPOXIA,  ANOXAEMIA). 
~ —  In:  R.  J.  S.  McDowall.  Control  of  the  circula¬ 
tion  of  the  blood.  Supplemental  volume,  p.  238- 
250.  London:  W.  Dawson  and  Sons,  1-956. 

DLC  (QP101.M33,  v.  2) 

A  brief  review  is  presented  of  the  literature 
dealing  with  the  effects  of  anoxia  on  the  vasomotor 
center?,  the  blood  How,  and  the  heart.  (262  refer¬ 
ences) 
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McUroy,  M.  B., 

F.  L.  Eldrldge,  and  R,  W.  Stone 
THE  MECHANICAL  PROPERTIES  OF  THE  LUNGS 
IN  ANOXIA,  ANEMIA  AND  THYROTOXICOSIS. 
Clinical  SCI.  (London),  15  (2):  353-360.  May  1956. 

DNLM 

The  mechanical  properties  of  the  lungs  were 
studied  at  rest  and  during  exercise  on  a  treadmill 
ergometer  in  subjects  breathing  a  12%  oxygen  mix¬ 
ture  and  In  patients  with  anemia  and  thyrotoxicosis. 
The  coefficient  of  eh  stic  resistance  and  the  mean 
inspiratory  non- elastic  resistance  were  found  to  be 
normal.  In  anoxia,  the  ventilatory  response  to  ex¬ 
ercise  was  greater  than  normal  and  In  two  subjects 
was  sufficient  -to  cause  dyspnea  at  a  grade  of  ex¬ 
ercise  at  which  there  was  no  dyspnea  while  breath¬ 
ing  aif .  (From  the  authors'  summary) 
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Mattel,  G., 

and  L.  Marcuccl 

[BEHAVIOR  OF  ALKALINE  PHOSPHATASE  AND  OF 
THYMG NUCLEIC  AND  RIBONUCLEIC  ACIDS  IN  THE 
INTERNAL  EAR  AND  TRACHEA  OF  GUINEA  PIGS 
IN  ANOXIA]  Sul  eomportamento  della  foefataH  al 
callna  e  degll  acldl  tlmonuclelnlco  e  rlbosonuc lelnlcn 
dell'  oreechlo  lnterno  e  netla  trachea  delta  cavta  In 
anossla .  —  Rlvlsta  dl  medlclna  aer  onautic  a  (ferna.)), 
19  (l):  3-18.  Jan.  -March  1956.  In  Italian,  with  Eng¬ 
lish  summary  (pi  I5i);.  DLC  i(®Cl'050i  R58,  v,  19.) 

Histological  cochlear  changes  were  demonstrated 
In  guinea  pigs  rendered  anoxic  by  decompressing 
them  to  simulated  altitudes  of  7, 000  and  9, 000 
meters,  two  hours  dally,  for  fifteen  consecutive 
days.  A  decrease  was  also  observed  In  cochlear 
alkaline  phosphatase  and  thymo-  and  ribonucleic 
acid  activity.  The  Intensity  of  cochlear  alkaline 
phosphatase  activity  decreased  at  7, 000  meters  and 
ceased  completely  at  9, 000  meters.  The  trachea 
exhibited  no  histological  changes,  but  the  reticulo- 
hlstlocytlc  system  of  the  peribronchial  lymph  glands 
appeared  to  be  activated.  Tracheal'  alkaline  phos¬ 
phatase  and  thymo-and  ribonucleic  acid  activity  de¬ 
creased  progressively  with  the  Increase  of  anoxia. 
Biochemical  changes  Induced  by  anoxia  in  the  coch¬ 
lea  and  trachea  are  more  apparent  and  occur  ear¬ 
lier  than  histological  changes,  and  may  be  used  to 
detect  even  the  slightest  degrees  Of  anoxia. 


5947 

Maimd)ac,  J., 

G.  Chardon,  H.  Bolteau,  and  C.  Neverre 
[EFFECT  OF  ANOXEMIA  ON  THE  PLASMA  PO¬ 
TASSIUM  LEVEL;  DISCUSSION  OF  THE  ORIGIN 
AND  MECHANISMS  OF  PRODUCTION  OF  THE  OB¬ 
SERVED  CHANGES  J  Influence  de  l  'anoxdmle  sur  ll'e 
taux  de  potassium  plasmstlque:  discussion  sur 
l 'origins  et  lei'  mdcanlsmea  de  production  des 

modifications  observees. - Mddeclne  adronautlque 

((iparlllv  f$  5-15.  1956.  In  French. 

DLC  (TL555.M394,  V.  I'l')' 


A  series  of  experiments  were  conducted  on  chlo- 
ralosed  dogs  to  Investigate  the  mechanism  of  the 
Increase  In  plasma  potassium  Induced  by  Inhalation 
of  an  hypoxic  gas  mixture  (6-8%  oxygen).  Shunting 
of  efferent  blood  from  the  adrenal  gland  of  one  dog 
to  another  produced  an  Increase  lb  plasma  potas - 
slum  In  the  latter  when  the  donor  dog  was  exposed 
to  hypoxia.  The  Increase  in  plasma  potassium  In 
the  recipient  dog  was  eliminated  by  denervation  of 
the  donor  adrenal,  but  was  unaffected  by  perfusion 
of  the  donor  adrenal  with  blood  from  a  third  non- 
hypoxlc  dog.  Effective  removal  of  both  adrenals  In 
dogs  exposed  to  hypoxia  caused  a  less  rapid  and 
more  prolonged  Increase  In  plasma  potassium. 
Functionally  hepatectomlzed  dogs  showed  a  slower 
and  smaller  Increase,  and  no  response  to  the  In¬ 
jection  of  adrenaline.  It  is  concluded  that  the  In¬ 
crease  in  plasma  potassium  during  hypoxia  Is  pro¬ 
duced  by  release  of  a  potassium  reserve  from  the 
liver  (in  response  to  centrally-regulated  adrenaline 
secretion)  and  from  the  tissues  (through  a  change 
In  the  cellular  permeability  to  potassium). 


5948 

Marcotte-Boy,  G., 

Ji.  Cheymol,  and  G.  Boussier 
[HYPOXIA  AND  EXCRETION  OF  A  URINARY 
MUCOPROTEIN]  Hypoxle  et  elimination  d'une 

mucoproteine  urlnalre.  -  Bulletin  de  la  Soclete' 

de  chlmie  btologlque  (Paris),  38  (4):  785-790;  1956. 
In  French,  with  English  nummary  (p.  700). 

DLC  (QD1.S47,  v.  38) 

A  positive  Donaggio  reaction  was  observed  in 
the  urine  of  80%  of  rabbits  exposed  to  a  simulated 
altitude  of  7,000  meters  for  five  hours,  while  90% 
of  control  rabbits  showed  a  negative  reaction.  A 
positive  reaction  was  observed  in  all  cases  in  a 
solution  obtained  by  dialysis  and  lyophllization  of 
urine  and  in  a  solution  of  mucoprotein  obtained 
from  the  lyophllised  urine  solution  by  precipitation' 
with  alcohoL  The  SinaU1  ratio  of  nitrogen  Un  muco¬ 
protein  to  total  urinary  nitrogen  wae  insufficient 
to  explain  the  increase  in  non- urea  nitrogen  ob¬ 
served  during  hypoxia.  Electrophoresis  of  serum 
from  hypoxic  rabbits  revealed  ki  new  protein  frac¬ 
tion  between  ithejp  and  y  globulins  in  60%  of  the 
animals.  0 


5949 
Nagy,  L. 

[THE  MECHANISM  OF  THE  DECLINE  IN  METAB¬ 
OLISM  AND  BODY  TEMPERATURE  PRODUCED  BY 
HYPOXIA  IN  THE  RAT]  Der  Mechanismus  der 
durcb  Hypoxle  verursachten  Energieumsatz-  und 
Kdrpertemperatursenkung  bel  der  Ratte.  - —  Acta 
phyaiologica  Academiae  scientiarum  hungarlcae 
(Budapest),  #  (SuppL);  34.  1956.  In'  German. 

DLC  (QP1.M333,  V.  # 

The  induction  of  electrolytic  lesions  In  the  epi¬ 
thalamus  of  rats  was  found  to  eliminate  the  decline 
In  metabolism  and  body  temperature  associated 
with  exposure  to  a  lowered  ambieht  pressure  (400 
mm.  Hg)  at  an  environmental  temperature  of  IT  C. 
It  is  concluded  that  the  decrease  in  metabolism 
observed  In  Intact  animals  during  hypoxia  is  caused 
by  a  central  nervous  mechanism , which  is  ob¬ 
structed  by  lesion  of  the  epithalamus,  rather  than 
by  a  decline  in  the  oxygen  concentratloni  of  the: 
body  tissues. 


5950 

Nahsa.G.  G. 

EFFECTS  OF  ACUTE  EXPOSURE  TO  LOW  OXY¬ 
GEN  TENSION  ON  THE  CIRCULATION  OF  VAGOT- 
OMIZED  NONNARCOTIZED  DOGS.  — -  Jour.  Ap¬ 
plied  Physiol.,  9  (1):  65-68.  July  1956. 

DLC  (QP1.J72,  v.  9) 

A  study  was  made  of  the  effect  of  bilateral  cer¬ 
vical  vagotomy  on  the  circulatory  response  of 
nonnarco tlzed  trained  dogs  to  hypoxia  produced  by 
mask  breathing  of  8%  O2  in  N|  Exposure  for  3 
minutes  produced  a  decrease  in  arterial  O2  satu¬ 
ration  to  52%  of  normal,  zn  Increase  in  mean  pul¬ 
monary  artery  pressure  of  3  mm.  Hg,  no  signifi¬ 
cant  change  in  systemic  blood  pressure,  and  in¬ 
creases  in  heart  rate,  cardiac  output,  respiratory 
rate,  and  respiratory  tidal  volume.  Calculated  pul¬ 
monary  resistance  was  unchanged1,  while  calculated 
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peripheral  resistance  fell  by  23%.  It  Is  suggested 
that  Ln  the  vagotomized  animal,  the  local1  vaso¬ 
dilator  effect  of  hypoxia  is  predominant  over  the 
Increased  peripheral  resistance  observed  in  Intact 
animals  as  a  result  of  hypoxic  stimulation  of  the 
carotid  and  aortic  cherooreceptors. 


5951 

Nahas,  G.  G. 

INFLUENCE  OF  LOW  OXYGEN  TENSK5N  ON  PUL¬ 
MONARY  CIRCULATION  AFTER  TEMPORARY  AR¬ 
REST  OF  VENTILATION  IN  CURARE^  D0GS. 

~  Jour.  Applied  Physiol. ,  9  (13;)-  352-358.  Nov. 
195«-  DLC  (QP1.J72,  v.  9.) 

A  study  was  made  Of  'the  effect  of  low  oxygen 
tension  on  pulmonary  circulation  after  elimination 
of  the  ventilatory  responses  to  hypoxia.  Photoky- 
mographic  records  of  pressures  and  cardiac  output 
determinations  were  made  during  artificial  venti¬ 
lation  after  Induced  arrest,  and  at  the  end  of  90- 
second  periods  of  apneic  oxygenation  (following 
100%  Oj  breathing,  with  the  trachea  connected  to 
100%  0,2)'  and  apneic  hypoxia  (following  ventilation 
With  air) .  After  90>  seconds  of  apneic  oxygenation 
(arterial  oxygen  saturation  100%),  mean  pulmonary 
artery  pressure  andi  the  pressure  gradient  between 
pulmonary  artery  and  vein  were  significantly  de¬ 
creased,  while  mean  femoral  artery  pressure  was 
increased.  Cardiac  output  and'  calculated  pulmonary 
tfldi  peripheral  resistances  were  unchanged.  During 
apneic  hypoxia  (arterial1  oxygen  saturation  46%), 
mean  pulmonary  artery,  pulmonary  vein,  and  fe- 
morai  artery  pressufes.and  the  pressure  gradient 
between  pulmonary  artery  and  vein  were  signifi¬ 
cantly  increased.  Calculated  pulmonary  and  periph¬ 
eral  resistances  were  increased,  while  heart  rate 
and  right  arterial  pressure  fell,  and  cardiac  output 
as  unchanged. 


5952 
Nell,  E. 

INFLUENCE  OF  THE  CAROTID  CHEMORECEPTOR 
REFLEXES  ON  THE  HEART  RATE  IN  SYSTEMIC 
ANOXIA .  -  ~  Archives  Internationales  de  pharma¬ 
codynamic  et  de  thdrapie  (Gand),  105  p-4)-  477- 
488.  March  I,  1956.  '  DN.LM 

A  technique  is  described  whereby  the  carotid 
'bpdiesi  are  supplied  by  carotid  blood  flow  of  by  oxy¬ 
genated  Ringer -LACke  solution  from-  a  reservoir, 
fi!  cats  spontaneously  breathing  5%  oxygen  ln  nitro¬ 
gen  anoxic  tachycardia  develops.  This  tachycardia 
IS  not  affected1  If  perfusion  of  oxygenated  Riingef- 
LoGke  solution  replaces  the  cartold  blood  flow 
through  the  carotid  bodies,  although  reflex  hypopnea 
andi  hypotension  result  In  these  conditions.  Restora¬ 
tion  of  the  flow  of  anoid'c  blood  through  carotid 
bodies  after  [perfusing  the  glomus  tissues  w-lth  oxy¬ 
genated  Ringer- Locke  in  Cats  spontaneously  breath¬ 
ing  low  oxygen  mixtures  Causes  hyperpnea,  hyper¬ 
tension,  and  subsequent  bradycardia.  Bradycardia 
l'8  vaFUl  I"  origin  and  appears  to  be  secondary  to 
post  -perfusion  hyperpnea.  It  Is  not  seen  subse¬ 
quent  of  oxygenated  Ringer -Locke  perfuston  of 
the  CaTotidi  bodies  In  cats  which  are  afttfilclaWy 
ventilated  with  5$  oxygen  in'  nitrogen;  The  carotid 
chemoreeeptor  reflexes  make  no  contribution  to 
the  tachycardia  of  systemic  anoxia .  {Author ‘s 
summary,  modified) 


5953 

Otis,  A.  B., 

and  G.  S.  Husson 

PHYSIOLOGICAL  ADAPTATION  TO  CHRONIC  HY¬ 
POXIA.  D.  OXYGEN  TRANSPORT.  -  Johns  Hop¬ 

kins  Univ.  School  of  Medicine,  Baltimore,  Md..; 
issued  by  School  of  Aviation  Medicine,  Randolph 
AFB,  Tex.  Report  no.  56-26,  March  L956.  7  p. 

AD  107  958  UNCLASSIFIED 

Some  features  of  oxygen  transport  in  hypoxia  of 
circulatory  origin  are  presented  and  compared 
withi  the  situation  present  in  altitude  hypoxia.  The 
polycythemia  which  develops  ln  both  types  of  hy¬ 
poxia  is  described  and  discussed.  It  is  concluded 
that  polycythemia  is  an  adaptation  which  is  of 
especial  advantage  in  the  case  of  hypoxia  of  cir¬ 
culatory  origin.  (Authors'  summary) 


5954 

Polosa,  C. , 

A.  Dagi anti,  A.  Saporaro,  andi  G.  AngriSani 
[BEHAVIOR  OF  THE  OXIMETRIC  CURVE,  THE  RES¬ 
PIRATORY  RHYTHM,  AND  PULMONARY  VENTI¬ 
LATION  LN  MYPOXI'V  EXiPgiRlMilNf  ALLY  INDUCED' 
By  BREATHING  OF  A  MIXTURE  WITH  A  LOW  OXY¬ 
GEN  'CONTENT |  Comportamento  della  curva  ossi- 
metfica,  del  ritmo  respiratorio  e  della  ventilazione 
polmonare  nell'ipossia  indotta  Sperimentalmente 
mediante  fespifaziotie  dv  miscela  a  basso  tenore  dl 
02-  =  Bol'letino  della  Soeietg  italiana  di  biologia 
sperimentale  (Napoli),  32  (®2:)i;  1076-1079.  Sept,  1956. 
In  Italian.  DNLM 

Eleven  normal  iper sons  'breathing  a  mixture  of  ft% 
oxygen  in  nitrogen  for  a  period1  of  10-16  minutes 
demonstrated  an  increase  in  pulomnary  ventilation  of 
7-58%.  'I'.ypefventi'latloh  was  observed  during  the 
first  minutes  of  the  experiment  when  arterial  oxygen 
saturation  was  stiffl  relatively  high  (86-93%),  but 
decreased  by  the  end  of  the  experiment.  Oximetric 
findings  showed  a  progressive  decrease.  With  regard 
to  the  respiratory  rhythm*  nb  Subject  exhibited  res- 
ipi#  Itioft  of  the  periodic  type; 


5955 

'Presl,  Ji. 

(VMS  EFFECT  OF  SOME  STIMULANTS  OF  THE 
CENTRAL  N'ERVOUS  SYSTEM  (PENTAMETHYLENE- 
TETHAZOL  AND  PHENYLISOPROPYLAMINE)  ON 
THE  RESISTANCE  OF  THE  ORGANISM  TO  HYPOXIA  ] 
®er  Einfluss  einiger  Excitantia  des  Zentralnerven- 
Sy, Stems  (Pentamcthylentet razol  und  Ph.  nyhsopropyl- 
amin)  auf  die  Widerstandsfahigkeit  des  Organismus 
igegeni  Hypoxie.  -  Physiologia  bohemoslovenica 
'(iPraha));,  5  (i3;)i:  29:8  -  3041.  I'ftSG.  In  German. 

DLC  (QP1.C41'7,  v.  5.) 

The  effect  of  pefitamethylenetet  razol  andi  phenyl1- 
lsopropylamine  on  the  resistance  of  adult  mice  to 
acute  altitude  anoxia  is  a  function  of  the  interval  be¬ 
tween  the  injection  of  these  drugs  andi  the  onset  of 
anoxia,  it  is  possible  tO'  raise  of  lower  the  resistance 
with  the  same  dosage.  In  young  rats  less  and  24  hours 
old  these  drugs  did  not  raise  tolerance  to  acute 
anoxia;  instead1  resistance  was  regularly  lowered. 

The  resistance  of  the  cent  ra'll  nervous  system  to  hy¬ 
poxia  is  hot  only  dependent  on  the  phase  of  ithe  onto¬ 
genetic  (and  phylogenetic)  development  of  the  organ- 
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ism,  tout  also  oft  the  func tiofiad'  state  of  the  central 
iftervpu®  system.  Excitation;  lowers  the  resistance, 
certain  forms  and  states  of  inhibition  raise  it. 
(Author's  summary) 


5956 

Reinhardt,  W.  O., 
and  J.  M.  Yoffey 

THORACIC  DECT  LYMPH  AND  LYMPHOCYTES  IN 
THE  GUINEA  PIG:  EFFECTS  OF  HYPOXIA,  FAST¬ 
ING,  EVISCERATION  AND  TREATMENT  WITH 
AJpi%NAjylNE.  Amer.  Jour.  'Physio}.,  1>87  i(i3>)- 
493-500.  Dec.  1956.  DLC  (QP1.A5,  v.  1.87): 

Studies  were  conducted  to  determine  ranges  of 
normal  values  for  thoracic-duct  lymph  flow  and  cell¬ 
ular  output  in  the  young  male  guinea  pig,  and  to  in¬ 
vestigate  the  reactions  of  lymph  flow  and  lymphoc  yte 
output  to  fasting,  hypoxia,  evisceration,  biliary  ob¬ 
struction  of  fistulation,  treatment  with  adrenaline, 
and  extirpation  of  the  thymus  and/  or  the  spleen.  The 
total  lymphocyte  output  of  42  guinea  pigs  maintained; 
for  1  to  10  days  at  an  altitude  of  3457  m.  was  ob¬ 
served  to  be  50%  greater  than  that  Of  animal®  main¬ 
tained  at  sea  level,  The  Inc  rease  ini  eeMulaf  output 
during  hypoxia  was  the  result  of  an  increase  in  both 
lymph  flow  afidi  c-el'Ml'f  content. 


5957 

Samara®,  S.  0., 

O.  J.  Klinger,  and  B.  C.  Russum 
ANOXIA  IN  RELATION  TO  REFRIGERATION, 
PREGNANCY,  AND  RETICULOENDOTHELIAL 
SYSTEM  [Abstract].  —  Federation  Proceedings, 

15  (1,  part  I):  161.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Survival  time  of  mice  asphyxiated  by  enclosure 
in  sealed  Jars  at  room  temperature  averaged  about 
thirty  minutes.  Refrigeration  at  7*  to  10°  C.  pro¬ 
longed  survival  of  anoxic  animals  to  an  average  of 
iwo  hours,  four  times  that  of  controls.  Slides  of 
tissues  of  ail  experimental  and  control  animals 
asphyxiated  after  reticuloendothelial  system  block¬ 
ade  by  Trypan  blue  showed  only  parenchymatous 
degeneration  of  the  liver,  hyperemia  and  hemor¬ 
rhage  Of  the  lungs  with  overdistention,  and  hyper¬ 
emia  of  the  spleen  and  meninges,  which  could  be 
correlated  with  anoxia.  Parenchymatous  degener¬ 
ation  of  the  liver  occurred  in  all  refrigerated  ani¬ 
mals,  while  pulmonary  hyperemia  and  hemorrhage 
were  found  In  some.  With  combined  anoxia  and 
refrigeration  parenchymatous  degeneration  oc¬ 
curred  in;  all  mice ,  hyperemia  In.  some;  pulmonary 
hyperemia  and  hemorrhage  in  most,  and;  In  sev¬ 
eral  cerebral  hyperemia  was  present.  (Authors' 
abstract,  modified) 


5958 

Schneider,  M.  Il9:56 

[HYPOXIA  ANf)  ANOXIA |]i  iHypdxie  undl  Anoxic.  — 
Therapiewoche  (Karlsruhe),  6  #  }0))l:  217-221.  Feb. 
1956.  In  German.  DNLM 

Compensatory  and  adaptahon.il  mechanisms  to 
acute  and  chronic  h.ypoxi'a.  resp<*ctivoly.  and  result¬ 
ant  shifts  in  cellular  and  organ  metabolism  are  de¬ 
scribed!.  The  minimum  metabolic  fate  necessary  for 


preservation  of  life  lies  below  2:0%  of  the  normal  for 
brain,  and  may  be  maintained  at  one  tenth  of  the  nor¬ 
mal  circulation.  Complete  recovery  of  central  nerv¬ 
ous  system  function  is  still  possible  3-1  2  min.  after 
cessation  of  heart  activity.  Irreversible  damage  re¬ 
sults  after  longer  periods.  However,  individual 
cases  of  complete  recovery  and  experiments  With 
ischemia  followed  toy  artificial  respiration  show  the 
brain  survival  time  to  be  longer  than  usually  assumed. 
Death  results  from  an  insufficiency  of  the  heart  hy¬ 
per  stimulated  in  the  post-asphyxic  phase  by  the  highly 
excited!  central  nervous  system.  Therefore  recovery 
may  be  promoted  by  speeding  up  recovery  of  the 
heart  and!  preventing  additional  stress  on  'the  heart 
during  the  recovery  process.  Hypothermia  is  sug¬ 
gested  as  a  possibility..  Also  mechanisms  operating 
in;  oxygen  poisoning  are  noted. 


5959 

Shephard,  R.  Ji. 

CHANGES  OF  PHYSIOLOGY  AND  PSYCHOMOTOR 
PERFORMANCE  DURING  ACUTE  HYPOXIA:  SOME 
OBSERVATIONS  WITH  THE  NULL-BALANCE  DIS¬ 
CONTINUOUS  PURSUIT  METER.  —  RAF  Inst,  of 
Aviation  Med. ,  'Farfiborough  (Gt.  igfit.,)';  issued  by 
Flying  Personnel  Research  Committee.  FPRC  no. 

963,  March  1956.  i'9  +  16  p.  UNCLASSIFIED 

Also  published  as;  PHYSIOLOGICAL  CHANGES 
AND  PSYCHOMOTOR  PERFORMANCE  DURING 
ACUTE  HYPOXIA.  —  Jour.  Applied  Physiol.,  9  (3))i; 
343-351.  Nov.  1956.  DLC  (QP1.J72,  v.  9l)i 

f  #ni  normal!  subject®  exposed  to  a  simulated  alti¬ 
tude  of  20,000  feet  for  10  minutes  showed  a  progres¬ 
sive  decrease  in  arterial'  oxygen  gatuf  atipfi  ip  70  -75% . 
aft'  increase  of  40%  in  pulse  rate ,  and  an  increase  ift 
respiratory  minute  volume  of  40-50%  at  rest  and  an 
additional  15-25%  during  operation'  of  a  pursuit  meter. 
Respiratory  rate  was  unchanged  in  some  subjects  and! 
fluctuated!  between  normal  aftdi  60-  70%  above  normal 
ift' Others;  periodic  breathing  was  noted  In  two  cases. 
Significant  changes  in  psychomotor  performance  on  a 
null -balance  electrical!  pursuit  meter  were  observed 
in'  all'  subjects.  Two  principal  types  of  response  were 
noted,  identified  by  a  progressive  depression  of  higher 
centers  (increase  of  initial  response  time  and  error) 
•##fl).y  aft;  initial  stimulation  (decrease  Of  initial  res- 
1  ponse  time  with  increased  errori)1  followed!  by  depres- 
'  Sion.  Emotional  disturbances  associated1  with  feus- 
t rat ing  tasks  were  observed  in  soipe  cases. 


59C0 

Strollo,  M. 

[BEHAVIOR  OF  THE  REACTION  TIMES  RELATED 
TO  INTELLIGENCE  TESTS  IN  HYPOXIA]  Sul  com- 
portamento  del  tempt  dt  reazlone  collegat  1  a  prove 
intcllettlve  in  lpossia.  —  Ki  vista  di  medlclna 
aeronaut! ca  (‘Roma),  19  (3):  443-465.  July-Sept. 

1956.  In  Italian,  with  English  summary  (p.  462- 
463).  DLC  (HC1050.R56,  V.  19) 

Fifty  jet  pilots  decompressed  to  a  simulated 
altitude  of  5,500  meters  for  about  half  an  hour 
were  giveh  a  psychomotor  test,  and  an  Intelligence 
test  (mental1  calculations).  In  the  measurement  of 
reaetiofi  time,  psyehorootof  rapidity  was  generally 
affected  by  altitude,  showing  a  mean  Impairment 
of  10%  In  comparison  to  the  values  obtained  at 
sea  level.  Psycho  mo  tor  regularity  was  only  slight¬ 
ly  impaired.  In  mental  performance  there  was  a 
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quantitative  reduction  similar  to  that  Observed1  in 
the  psychomotor  rapidity  test;  qualitatively:,  how¬ 
ever,  the  decline  was  more  pronounced. 

5961 
Szak,  J., 

and!  Ntkodemusz,  J. 

[THE  EFFECT  OF  ARTIFICIAL  HYPOXIC  STRESS 
ON  BLOOD  SUGAR  IN  THE  PRESENCE  OF  DISTURB¬ 
ANCES  OF  THE  AUTONOMIC  NERVOUS  SYSTEM) 
Meste ranges  hypoxiis  terheleses  vercukor-vizsgala- 
tok  vegetativ  idegrendszcri  kiegyenulyozatlansig 
eseteiben.  =e  Klslrletes  orvostudomany  (Budapest), 
8  (2):  158-162.  March  1956.  In  Hungarian,  with 
German  summary  (p.  162;)'.  DNLM 

Twenty-five  subjects  with  autonomic  nervous  sys¬ 
tem  disturhahees  and  twenty-five  normal1  controls 
underwent  hypoxic  stress  in  an  altitude  chamber  at 
85  mm.  Hg  p%.  The  effect  of  hypoxia  on  the  blood 
sugar  showed  no  significant  differences  between  both 
groups.  It  is  concluded  that  the  lower  hypoxia  toler¬ 
ance  exhibited  by  individuals  with  autonomic  insta¬ 
bility  is  not  based  on  changes  in  the  carbohydrate 
metabolism.  (Authors'  summary,  modified) 


5962 

Tabusse,  L., 

and1  Montrlchard 

[CHANGE  Hi  THE  TOLERANCE  OF  THE  GUINEA 
PIG  TO  ANOXIA  UNDER  THE  INFLUENCE  OF 
CERTAIN  DRUGS:  CHLORPROMAZ INE,  ACETYL¬ 
CHOLINE,  PRISCOLINE]  Modification  de  la  toler¬ 
ance  du  cobaye  i  I'anoxle  sous  l 'Influence  de  cer- 
tainei  drogues;  chiorpromazlne,  acetylcholine, 
chlorhydrate  de  benzyl  -  lmlda  zollne .  — Mdd Seine 
aSronautlque  (Paris)',  ,i'i  #):•:  306-313.  1956.  In< 
French,  With  English  summary  (p.  313). 

DLC  (TL555.M394,  v.  11) 

The  Intravenous  administration  of  chiorpromazlne 
In  guinea  pigs  was  found  to  cause  a  significant  ac¬ 
celeration  of  the  time  to  appearance  of  apnea  dur¬ 
ing  exposure  to  a  simulated  altitude  of  13,000  me¬ 
ters.  Administration  of  acetylcholine  or  prlscoline 
had  no  effect  on  resistance  to  anoxia.  It  Is  sug¬ 
gested  that  the  use  of  chiorpromazlne  be  forbidden 
in  flying  personnel  and!  In  other#  exposed  to  the 
danger  of  anoxia. 
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Tabusse,  L. 

[VITAMIN  C  P  STRONG  DOSES  AND  TOLERANCE 
TO  ANOXEMIA]  Vltamlne  C  it  forte  dose  et  toler¬ 
ance  i  I'anoxdmle.  = —  Mddeclne  adronautlque 
(Paris),  Mi  ((flu):  17-20.  1956.  In  French. 

DLC  (TL555.M394,  V.  »)’ 


Injection  of  vitamin  C  In  guinea  pigs  30  minutes 
prior  to  exposure  to  a  simulated  altitude  of  12,000 
meters'  resulted  In  7  of  9  cases  tn  Increased  #e* 
slstsnce  to  anoxia.  The  protective  effect  of  vitamin 
C  Is  tentatively  attributed  to  Us  multiple  role  in' 
blood  acidification,  protection  against  the  destruc  - 
Uon  of  adrenaline,  cellular  oxidation,  and  In  the 
synthesis  of  adrenal  hormones. 


5961 

Vacca,  C., 

and  E.  Boerl 

[VARIATIONS  OF  THE  RIBOFLAVIN  AND  NICO¬ 
TINIC  ACID  CONTENT  IN  RATS  SUBJECTED  TO 
REPEATED  HYPOXIA]  Varlazlonl  del  contenuto  di 
riboflavlna  e  dl  acido  nicotinico  In  rattl  sottoposti 

ad  ipossla  ripetuta.  -  Ri vista  dl  medicina 

aeronautica  (Roma),  19  (2):  323-327.  April- June 
1656.  In  Italian,  with  English  summary  (p.  326). 

DLC  (RC1050.R56,  v.  16) 

Rats  Were  decompressed!  to  slmulaied!  altitudes 
ranging  from  8,500-9,000  meters,  four  hours  dally, 
consecutively  for  15  days,  At  the  'last  exposure, 
the  animals  were  rapidly  elevated  to  15,000  meters 
and  then  killed.  A  decrease  was  found  in  the  ribo¬ 
flavin  and  nicotinic  add  contents  of  tne  heart, 
liver,  kidneys,  and  carcass.  A  possible  mechanism 
for  this  decrease  may  be  related  ito-  the  hypoxic 
induction  of  enzyme  loss  due  to  the  increase  In 
membrane  permeability. 


5665 

Vassar,  P.  S., 

and  D.  Mi.  Taylor 

if Ffefs  OF  HYPOXIA  ON  IRON  ABSORPTION 
IN  RATS.  —  Proc.  Soc.  Exper.  Biol,  and  Med., 
93  (  3):  504-506.  Dec.  1956. 

DLC  (QP1.S8,  v.  93) 

Rats  exposed  to  15%  oxygen  for  48  hours 
showed  a  one -third'  increase  in  the  gastro -Intesti¬ 
nal  absorption  of  orally  administered  radioactive 
iron  during  the  next  24  hours.  It  is  suggested 
that  hypoxia  may  exert  an  indirect  effect,  possib¬ 
ly  through  erythropoietic  gtimittaUoh'  on  a  humoral 
mechanism.  WjU'elhi  influences  ithe  lnteltina'l'  mucosa. 


if.  Environinvental  Temperature 

[Body  temperature  under  3t-e:i 
thermal  radiation  under  6®n|]| 
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Adolph,  E.  F., 

and!  J.  Richmond 

ADAPTATION  TO  COLD  Dl  GOLDEN  HAMSTER 
AND  GROUND  SQUIRREL  MEASURED  CHIEFLY 
BY  RATES  OF  BODY  COOLING.  — -  Jour.  Applied 
Physiol.,  9  (1):  53-58.  July  1956. 

DLC  (QP1.J72,  v.  9) 

A  study  was  made  of  the  effect  of  various  con¬ 
ditions  of  cold  exposure  on  cold  adaptation  in  ham¬ 
sters  and  squirrels.  Adaptation  was  measured  as 
a  decreased  rate  of  deep- body  cooling  and  an  in¬ 
creased  resting  heat  production.  Significant  de¬ 
creases  in  cooling  were  found  during  exposure  to 
cold  as  much  as  45  days  after  a  single  adapting 
exposure.  The  decreased  fate  of  cooling  Was  a 
result  chiefly  of  ah'  Increase  in  heat  production  in 
the  early  stages  of  cooling.  In  hamsters,  adapta¬ 
tion  was  induced  more  effectively  by  several  hours 
of  gradual  cooling  of  both  core  and  skin  (moderate 
general  hypothermia)  than  by  prolonged  exposure  to 
cool  aif  without  hypothermia,  by  head  cooling  with¬ 
out  deep  hypothermia,  or  by  rapid  deep  hypother¬ 
mia.  Sensitivity  to  adapting  Influences  was  un- 
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related  to  absolute  rates  of  cooling  or  to  the  re-  HEAT  AND  COLD.  —  Physiol.  Reviews,  36  (1):  128- 

warmlng  characteristics  of  the  species.  144.  Jan.  1956.  DLC  (QP1.P45.  v.  36) 
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Allen,  J.  M. 

THE  INFLUENCE  OF  COLD,  INANITION  AND  IN¬ 
SULIN  SHOCK  UPON  THE  HISTOCHEMISTRY  OF 
THE  ADRENAL  MEDULLA  OF  THE  MOUSE. 

-  Jour.  Histochem.  and  Cytochem.  4  (4').:  341- 346. 

July  1956.  'DNLM 

The  release  Of  adrenaline  from  the  adrenal 
medulla  of  the  mouse  under  conditions  of  insulin 
shock  and  lnanitie"  and  the  release  Of  noradren¬ 
aline  under  cpndltt6n#  Of  cold  stress  (exposure  to 
4*  c.  for  7-14  days)  was  hi  Biochemically  demon¬ 
strated.  Asiociated  with  the  release  of  both 

adrenaline  and  noradrenaline  was  the  development 
of  high  levels  of  alkaline  phosphatase  activity  In  the 
secretory  cells.  The  histochemlcal  response  of 
adrenal  medulla  stroma  following,  cold  Stress  offers 
presumptive  evidence  that  ACTH  is  released  by 
noradrenaline  Or  by  hypothalamic  pathways. 

(Author's  sutOmary,  modified)' 
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Babin eau,  L.  M. 

[EFFECT  OF  DIET  AND  TEMPERATURE  ON'  GER- 
TAIN  BIOLOQICAL  CONSTANTS  IN  THE  WHITE 
RAT]  Influence  de  l'all  mentation  et  de  la  tempera¬ 
ture  sur  quelques  constantes  biologiques  du  rat 
iblanc.  — ^  Laval  mddfca)  (Quebec),  21  ((l')ii  112-133; 
ip;  250-260;  (3):  386-416;  (4):  555*582;  (5):  691-707. 
Jan.  -May  1056,  In  French.  DN'LM 

Originally  appeared  as  a  thesis,  Unlversite'  Laval 

(Quebec). 

Rats  maintained  on  a  high-fat  diet  during  expo¬ 
sure  to  cold  of  0-9’  C.  for  up  to  125  days  showed 
s  greater  gain  in  weight  than  animal's  maintained 
on  a  low-fat  diet,  but  a  markedly  lpiser  gain  in< 
weight  than  rats  on  a  high-fat  or  low-fat  diet  at 
normal  temperature.  Addition  of  a  high-protein 
component  to  the  high- fat  diet  of  rate  exposed  to 
cold  had  no  additional  effect  on  body  weight.  Nor¬ 
mal  rata  on  a  high-fat  diet  had  a  higher  total  lipid 
content  than  those  on  a  low-fat  diet,  while  no  die¬ 
tary  difference  was  observed  In  rats  exposed  to 
cold.  The  (at  content  of  perirenal,  carcass,  skin, 
and  depot  fat  Showed  a  linear  correlation  with  total 
Upld  content  regardless  of  environmental  tempera¬ 
ture,  resulting  in  a  constant  variation  Of  the  frac- 
tlonal  proportions  of  total  fat  with  temperature. 

Both  exposure  to  cold  and  maintenance  on  a  low-fat 
diet  caused  an  increase  in  the  weight  Of  the  liver, 
while  only  exposure  to  cold  increased  kidney 
weight.  Body  water  content  remained  constant  in 
relation  to  body  weight  minus  fat,  despite  changes 
In  fat  content.  Liver  glycogen  was  increased  In 
cold-exposed  rats,  but  neither  diet  nor  exposure  to 
cold  had  any  effect  on  muscle  glycogen.  The  rate 
of  glucose  absorption  Was  decreased  in  fats  fed  a 
high- fat  diet  at  normal  temperature,  but  was  In¬ 
creased  in  fats  exposed  to  cold  ('60  references). 
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Bass,  D.  E„ 

and  Henschel 

RESPONSES  OF  BODY  FLUID  COMPARTMENTS  TO 


A  review  of  the  literature  is  presented  dealing  with 
the  effects  of  heat  aiidi  cold  on  body  fluids  With  em¬ 
phasis  on  the  responses  of  man.  Topics  included  are 
|(®)|  seasonal  variations  in  body  fluids;  (2)  effects  of 
heat  on  plasma  and  blood  volumes,  sweat  secretion, 
and  renal  function;  (3)  effect  of  prolonged  heat  and 
cold  exposure;  (4)  effect  of  cold;  and  (5)  acclimatiza¬ 
tion  to  heat  and  coi'dl  (106  f ef erenc  es)1. 


5970 

Brody,  H., 

and  S.  Rodbard 

THE  EFFECT  OF  HIGH  TEMPERATURE  UPON 
NERVE  CELLS  OF  THE  CHICKEN  BRAIN  (Abstract], 
—  Anat.  Recoid,  124  (2):  390.  Feb.  11956. 

DLC  (QL801.A45,  v.  124) 

Histological  studies  were  made  of  the  brains  of 
three-week-old  chicks  exposed  to  a  heat  lamp  which 
raised  body  temperatures  3.5-6°C.  Examination  re¬ 
vealed  extensive  changes,  particularly  in  the  dien- 
cephalon  and  hypothalamus,  with  dispersion  of  the 
Nissl  material  in  a  fine  dustlike  formation  throughout 
the  nerve  cell  bodies,  eccentricity  of  nuclei,  and  ex¬ 
tensive  cytoplasmic  vacuolation.  The  changes  were 
not  observed  in  chicks  cooled  to  a  temperature  of 
25  “C. 


5971 

Brown-Grant,  K. 

CHANGES  04  THE  THYROID  ACTIVITY  OF  RATS 
EXPOSED  TO  COLD.  Jour.  Physiol  (London), 
nii  (t)i;  52-57.  dan,  27,  1956. 

DLC  (QP1.J75,  v.  131) 

Ejqjosure  Of  rats  to  coi'dl  of  11°  or  6.5“  C.  for 
72  hours  was  found'  to  increase  the  rate  of  re¬ 
lease  of  injected  radio- iodine  from  the  thyroid, 
while  16“  C.  had  no  effect,  and  exposure  to  0- 2“  C. 
caused  no  change  or  an  inhibition.  The  rate  of 
release  of  radio- iodine  at  11“  C.  was  inhibited  by 
adrenalectomy.  It  is  suggested  that  exposure  to 
lever#  degrees  of  cold  (0-2“  C.)  acts  as  a  non¬ 
specific  stress  to  reduce  the  secretion  of  thyro- 
trophle  hormone  by  the  anterior  pituitary. 
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Buskirk ,  E,  R, , 

M.  Kreider,  R.  Brebbla,  N.  Morana,  F,  Daniels,  B. 
E.  Welch,  J:.  B,  Mann,  W.  In sul'l,  andl  f .  E.  Frlede- 
mann 

CALORIC  INTAKE  AND  ENERGY  EXPENDITURE  IN 
A  SUB-ARCTIC  ENVIRONMENT.  --Quartermaster 
Research  and  Development  Center.  Environmental 
Protection  ©iv. „  Natick,  Mass.  Technical  Report  EP- 
33,  March  1956.  [50]  p.  AD  89  323 

PB  122  895 


Calorie  intake  and'  caloric  expenditure  were  studied 
in  eight  men  during  l'O  days  of  pre -bivouac,  12  days 
of  bivouac  and  8'  days  of  post -bivouac.  Fort  Church- 
til1,  Manitoba,  Canada  was  the  test  site.  Mean  am¬ 
bient  temperatures  for  the  three  periods  were  -25  "C. 
(-13“F)„  -31°C  (-23 °F).,  and  -26“C  (-1'5’F)  respec¬ 
tively.  Caloric  intake  averaged  approximately  3600 
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Cali/ man/ day  for  Che  entire  study.  The  men  consumed 
3,613,  31,644  and'  3,472  Calories  respectively  during 
the  pre -bivouac,  bivouac  and  post-bivouac  periods. 
Since  a  weight  loss  of  1.9  kg  occurred  during  Che  ibiv- 
ouac  period,  an  estimated  correction  of  caloric  re¬ 
quirement  for  this  weight  loss  would  inc  rease  it  to 
4,260  Cal.  man.  day.  Dietary  composition  did  not 
change  during  the  three  periods  of  the  experiment. 

The  percentage  of  the  total  energy  Of  the  average  food 
consumed  during  aM  periods  was  13.8%  from  protein, 
38.5%  from  fat,  and  47.7%  from  carbohydrate.  Energy 
expended  during  outdoor  activities  involving  progres¬ 
sion  across  the  snow  cover  at  2.27  mph  was  found  to 
average  approximately  7  Cal/  min  or  221  Cal/  m^/hr. 
Thus,  the  men  averaged  1,500  Cal/  man/  day  for  out¬ 
door  activity.  Variations  were  noted  in  energy  expen¬ 
diture  between  skiing,  snowshoeing  and  walking  Over 
the  same  snow  cover.  Snowshoeing  was  the  most 
economical  in  this  group  of  men.  (From  the  Authors' 
abstract) 


5973 

Casentini,  S. 

[RELATION  BETWEEN  PANTOTHENIC  ACID  AND 
STRESS  CAUSED  BY  COLD')  Rapport!  tra  aeido  pan- 
totenico  e  stress  da  freddo.  -=  Bolletlno  della  Societa 
ltaliana  di  ibiolofia  sperimentale  !(Napoiit)i,  32'  (12;),: 
1419-1422.  Dec.  1956.  In  Italian.  DN'LM 

Death  occurred  first  in  control1  fats  afidi  mucih  tat## 
in  pantothenic  acid-treated  rats  kept  in  a  cold1  tem¬ 
perature  (0‘  C.).  40%  of  the  treated  animal#  survived 
in  the  cold.  Adrenalectomized  rats  administered 
physiological  solution  or  sodium  pantothenate  and 
placed  in'  a  eoid  cell  at  0,o€;  died  within  2-5  hours 
regardless  Of  treatment,  to  another  series  of  expert 
meets  rats  were  subdivided  into  four  [group#.  One 
group  of  controls  and  a  group  of  pantothenic  acid- 
treated'  animals  were  kept  at  normal  temperature 
whereas  the  other  two  groups  were  exposed  to  0”C. 
for  four  hours.  No  significant  changes  were  found  in 
adrenal  ascorbic  acid  and  cholesterol  contents  be¬ 
tween  the  groups.  It  is  concluded  that  pantothenic 
acid  permits  greater  survival  Of  animals  exposed  to  a 
prolonged  cold  stress  by  means  of  a  mechanism  oper¬ 
ating  at  the  level  of  the  adrenal  and  possibly  inducing 
a  reparatory  synthesis  of  specific 
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Cottle,  M.  K. 

STUDIES  ON  THYROID  GLAND  FUNCTION'  fit  RATS 
EXPOSED  TO  COLD.  -  Publication  no.  17,120. 
ix+58  p.  Ann  Arbor :  Urtiv.  Microfilms,  1956.  DEC 


Thyroid  function  in  male  albino  rats  exposed'  to 
cold  (5°  C.)  for  1-180  days  was  studied.  Twenty- four- 

.  .  _  ,  ..  .serum  protein-bound  1^1, 

thour  conversion  ratios  (s=~s=, r 
serum'  total  'I®31' 


were  above  control  values  in  animals  exposed  for 
eight  days  and  remained  higher  than  control  values 
when  measured  in  animals  exposed  for  sixty  days. 


Biological  decay  data  also  Indicated  an  increased 
turnover  of  thyroid  hormone  during  eafiy  exposure 
and  after  prolonged  (180  days)  exposure  to  5°  C. 

In  contrast ,  gland  weight  and  1131  content  four 
hours  after  Injection  Increased  upon  ipreMiminary 
exposure,  but  returned  to  approximately  control1 
values  after  sixty  days  at  5°  C. ,  Indicating  that 
these  are  not  sensitive  and  consistent  measures  of 


thyroid  hormone  secretion.  The  increasedi  serf  etlpn' 


and  utilization  of  thyroid  hormone  In  the  cold  Is 
probably  related  to  the  increased  food  Intake,  en¬ 
ergy  output,  and  capacity  of  the  cold- adapted  ani¬ 
mals  to  Increase  heat  production.  (Author's  sum¬ 
mary)  ((88'  references) 
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Cottle,  M.  fl'Kljl 

and  L,  D.  Carlson 

TURNOVER  OF  THYROID  HORMONE  IN  COLD- 
EX  POSED  RATS  DETERMINED  BY  RADIOACTIVE 

IODINE  STUDIES. - Endocrinol.,  59  (1):  Ji-f  ii, 

July  1356.  DI.C  (Q'P187.A25,  v.  59) 

A  comparative  study  was  made  of  methods  of 
estimation  of  thyroid  hormone  secretion  to  rats 
exposed  to  cold.  An  elevation  of  twenty-four  hour 
cohyersiOh'  ratios  (serum  protein- bound  I'13 1  /serum 
total  T1'3 1 :)  was  observed  in  animals  exposed  to  tem¬ 
perature  of  5"  C.  for  8  to  60  days.  Measurement  of 
the  rate  of  release  of  radtolodlne  from  the  thyroid 
also  Indicated  Increased  turnover  of  thyroid  hor¬ 
mone  during  early  exposure  and  after  prolonged 
exposure  (1.80  days)  to  cold.  Thyroid  gland  weights 
and  I'i®!'  content  were  Increased  to  the  early  peri¬ 
od  of  exposure,  but  feturhedi  to  control1  values  after 
60  days.  It  IS'  suggested  that  thyroid  weight  and1 
ip|3i  uptake  are  not  sensitive  and  oohslsteht  meas¬ 
ures  of  thyroid  hormone  secretion. 


5976 

CUHumblne,  H. ,,, 
and  S.  Miles 

THE  EFFECT  OF  ATROPINE  SULPHATE  ON  MEN 
EXPOSED  TO'  WARM  ENVIRONMENTS.  Quart. 
Jour.  Expef.  Physldi,  ((nLphjibn')),  44  |2fli;  4'62is474 
April  1956.  DNLM 

The  process  of  acclimatization  to  hot  (110°  F.  )>  and 
warm  moist  '('90°  F. ):  environments  wag'  studied  In 
40  male  subjects,  and  Che  effects  of  intramuscular 
Injection  of  2  mg.  of  atropine  sulfate  on  the  fifth 
and  tenth  days  of  exposure  assessed,  to'  both  eiis 
vtronmente,  acclimatization  consisted  of  a  readjust¬ 
ment  of  ca'fdiovaiCVila'r  balance,  an  increase  to 
sweat  toss,  a  decrease  to  sweat  chloride  content, 
and  an  increase  to  blood  volume.  Atropine  increased 
circulatory  embarrassment  by  raising  the  pulse 
rate  and  by  general  vasodilation,  and  added  to  the 
climatic  stress  by  limitation  of  sweating.  In  an  uh- 
accllmatlzed  or  ipaf&fcWy  aeeill'matl'zed  Individual  1# 
a  hot  dry  environment,  circulatory  failure  and  cere¬ 
bral  Irritation  probably  produce  casualties  before 
failure  of  the  heat-controlling  mechanism  can 
develop.  (Authors’  summary,  modified) 
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Daniels ,  F. 

CONTACT  COOLING  OF  THE  HAND  AT  -20°  F. 

Quartermaster  Research  and  Development 
Command.  E n  vlronmenta!  Protection  Division, 
Natick,  Mass.  Technical  Report  no.  E P-22,  Jan. 
1956,  iv«21  p.  AD  84  819  I'll  122  898 

Cooling  curves  were  obtained  at  eleven  points 
on  the  hand  and  fingers  of  three  men  with  bare 
hands  exposed  at  -20*  f\  Measurements  were  mad# 
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with  hand  exposed  to  air,  grasping  Iron  and  alumi¬ 
num  pipes  covered  with  an  expanded  plastic  mate¬ 
rial,  and1  grasping  the  bare  iron  pipes.  The  gen¬ 
eral  shape  at  cooling  curve  in  air  and  In  contact 
with  the  Insulated  pipes  was  an  initial  rapid  drop, 
followed  by  a  slower  fall  which  was1  practically  a 
straight  line  during  the  period  of  measurement. 
Some  of  the  points  Of  contact  with  bare  metal 
plunged  in  a  straight  line  to  below  the  freezing 
point  of  water.  The  favored  position  of  the  third 
finger  In  having  slower  cooling  than  the  other  fin¬ 
gers  was  apparent.  The  small  finger  was  particu¬ 
larly  vulnerable  to  rapid  cooling.  The  Importance 
of  insulating  metal  equipment  In  the  cold  is  dis¬ 
cussed;  such  Insulation  Is  in  many  Instances  more 
feasible  than  tryiiig  to  maintain  dexterity  by  in¬ 
sulating  the  hand.  (Author's  abstract) 
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Daniels,  F., 

and  R.  Madden 

ENERGY  EXPENDITURE  DURING  SOME  SUB¬ 
ARCTIC  BIVOUAC  ACTIVITIES.  s —  Quartermaster 
Research  and  Development  Center.  Environmental- 
Protection  Dlv. ,  Natick,  Mass.  Technical  Report  no-. 
EP-20,  April  1956,  map.  AD  100  291 

PB  124  866 

The  energy  cost  for  the  performance  of  certain 
activities  was  measured  at  Fort  Churchill-.  Canada. 
The  energy  costs  varied  from  about  40  Cal./m,2/h-r. 
(in  sleeping  bag  at  night)  to  about  325  Cal./m.2/hr. 
(simulated  Infantry  assault),  an  eight-fold  increase. 
Other  activities,  such  a#  cutting  snow  blocks,  chop¬ 
ping  ice,  pitching  tents,  etc. ,  were  also  measured 
and  the  energy  costs  were  In  the  range  200-300 
Ca-i./m.'/hr.  The  importance  of  these  findings  to 
the  design  of  Arctic  clothing  is  discussed. 

(Authors'  abstract) 
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Deb,  €.  , 

and  Ji.  S.  Hart 

HEMATOLOGICAL  AND  BODY  FLUID  ADJUST¬ 
MENTS  DURING  ACCLIMATION  TO  A  COLD  EN¬ 
VIRONMENT.  - Canad.  Jour.  Bloc  hem.  and 

Physiol.  (Ottawa),  34  (5):  959-966.  Sept.  1956. 

DLC  (R11.C37,  V..  34) 

Absolute  blood  and  plasma  volumes  decreased 
in  rats  during  exposure  to  a  warm-  environment 
(30°  C.),  while  extracellular  fluid  volume,  total1 
body  water,  and  body  weight  increased.  Rat-s 
transferred  from  warm  to  cold  (6°  C.)  environ¬ 
ment  had  larger  plasma  and  blood  volumes  than 
rats  at  30°  C.  after  the  first  week  of  exposure. 

After  five  weeks,  blood  volume  was  22%  greater 
on  an  absolute  basis  and  30%  greater  relative  to 
total1  body  water  than  that  of  the  larger  rats  at 
30°  C.  There  were  no  differences  in  extracellular 
fluid  volumes  between  warm  and-  cold  exposed  rats 
at  comparable  intervals.  Total  water  and  intra¬ 
cellular  water  tended  to  be  greater  in  rats  at  30° 

C.  on  an  absolute  basis  but  much  greater  per  unit 
body  weight  in  rat-s  at  6°  C.  No  differences  were 
observed  in.  erythrocyte  counts,  hemoglobin  con¬ 
centration,  or  plasma  specific  gra-vlty  between 
warm  and  cold  exposed  rats,  but  there  was  an  in¬ 
creased  hematocrit,  increased  corpuscular  volume, 
and!  decreased  corpuscular  hemoglobin  content  in 
rat-s  kept  at  6*  C.  Hemoglobin,  erythrocytes  and 

135 


plasma  specific  gra  vity  increased  with  time  in. 
both  groups.  (.From'  the  authors'  abstract) 
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Denison,  M.  E., 

A.  Horit-a,  and!  G.  ©eW,'ol!io 

EFFECT  OF  PROLONGED  EXPOSURE  TO  COLD  ON 
OXYGEN  CONSUMPTION  AND  SERUM  PROTEIN 
BOUND  IODtN'E  LEVELS  (Abstract].  -==  Anat.  Record, 
125  (3):  634-635.  July  1956. 

DLC  (QL80'1.A45,  v.  125) 

Dogs  exposed  to  a  temperature  of  -20°C.  for  30 
days  showed  increases  of  approximately  1'7%  in  oxy¬ 
gen  consumption  and!  183%  in  serum  protein-bound 
iodine  until  the  23rd  day  of  exposure,  when  levels  re¬ 
turned  to  pre-exposure  values.  |t  is  indicated)  that- 
the  activity  of  the  thyroid  gland  increases  during  the 
initial  phase  of  cold  exposure,  and  Fetiirns  to  the  pre- 
exposure  level  after  adaptation  to  low  environmental 
temperatui  e. 
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Denison,  M.  E., 

and  R.  L.  Jasper 

GLUCURONIDASE  ACTIVITY  IN  LIVER  AND 
KIDNEY  FROM  ANIMALS  EXPOSED  TO  A  LOW 
ENVIRONMENTAL  TEMPERATURE  [Abstract].  — * 
Federation  Proceedings,  1>5  part  I):  47.  March 
1956.  DLC  (QHSO-1.F37,  v.  15) 

Cold  exposure  of  male  rat-s  and  of  cast-rated 
male  rat-s  tends  to  decrease  the  liver  glucuroni¬ 
dase  activity.  Castration  results  in  a  decrease  in 
renal  glucuronidase  activity  of  the  order  of  20%. 
Kidney  glucuronidase  activity  is  decreased  in  rat-s 
exposed  to  a  low  environmental  temperature.  This 
decrease  is  approximately  24%  tit  intact  male  rat-s 
and  approximately  40%  in  cast-rated  rat-s.  Treat¬ 
ment  of  Intact  and  castrated  male  rat-s  with  ses¬ 
ame  oil  at  room  temperature  does  not  signifi¬ 
cantly  alter  the  kidney  glucuronidase  activity. 
Treatment  with  testosterone  propionate  tends  to  in¬ 
crease  the  rena-l  glucuronidase  activity.  It  is  pos¬ 
tulated  that  cold  and  the  level  of  both  cortisone 
and  testosterone  propionate  are  influencing  the  glu¬ 
curonidase  activity  in  the  kidney  in,  as  yet,  some 
unexplained  manner.  (From  the  authors'  abstract) 


5,982 

Depocas,  F. 

METABOLIC  RESPONSE  0)F  WARM  AND  COLD 
ACCLIMATED  RATS  TO  VERY  COLD  ENVIRON¬ 
MENTS  [Abstract],  — -  Federation  Proceedings, 

15  (1,  part  I):  48.  March  1956. 

DLC  (QH301.F37,  v.  15) 

The  heat  production  (indirect)  of  30°  C.  accli¬ 
mated  (I)  and'  6°  C.  accli-matpd  (©)  Sprague- Daw- 
ley  adult  male  rats  was  determined  with  an  open 
circuit  metabolism  apparatus  over  the  tempera¬ 
ture  range  -36°  C,  to  30°  C.  after  an  equilibra¬ 
tion  period  of  20  minutes  or  more.  At  all  tem¬ 
peratures  heat  production  Of  '©  Was  higher  than, 
that  of  I,  but.  the  slope  of  the  heat  production  ver¬ 
sus  temperature  curve  was  similar  in  both  groups 
at  least  between  7°  C.  and!  20°  C.  A  constant 
volume  closed  circuit  metabolic  system  with  a  lag 
of  only  2.5  minutes  was  devised  and  used  for 
measurements  of  the  average  heat  production  of 
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t  and  0  at  —25°  C.  between  the  3rd'  and1  20th  min¬ 
ute  of  exposure.  The  results  indicate  that  (1)  a 
rise  in  heat  production  of  2.5  and  3  times  basal 
takes  place  In  both  groups  of  rats  within  3  minutes 
after  exposure  and  is  apparently  maintained  until 
the  end  of  the  20-minute  test;  and  that  (2)  the  value 
given  by  II  is  the  one  expected  from  the  slope  of 
the  heat  production  curve  at  higher  temperature 
while  that  given  by  I  is  lower  than  that  expected. 

In  summary,  the  metabolic  response  of  white  rats 
to  cold  exposure  is  extremely  rapid  and  at  the 
lower  temperatures  I  reaches  a  maximum  metabol¬ 
ic  rate  while  □  can  Still  show  ah'  increase.  '('From 
the  author's  abstract) 


5983 

DesMarals,  A. 

FURTHER  STUDIES  ON  THYROID- ADRENAL- 
ASCORBIC  ACID  RELATIONS  IN  ANIMALS  EX¬ 
POSED  TO  CO  ID.  —  Canad.  Jour.  Blochem.  and 
Physiol.  (Ottawa),  34  (fl):  1251-1280.  Nov.  1956. 

DLC  (R11.C37,  v.  34)) 

In  adrenalectomized  rats  given  large  doses  of 
cortisone  (2.5  mg.)  and  exposed  to  cold  (14°  C.), 
the  administration  of  either  ascorbate  (150  mg.) 
or  desoxycorticosterone  acetate  (DCA,  2.5  mg.) 
enhances  the  survival,  reduces  the  extent  of  thy- 
molysls,  and  decreases  the  activation  of  the  thy¬ 
roid.  In  adrenalectomized  rats  recieving  no  corti¬ 
sone  or  DCA  or  low  doses  (0.4  and  0.1  mg.)  of 
these  hormones,  ascorbate  administration  (150  mg.) 
still  retains  some  of  its  beneliclal  effects  on  re¬ 
sistance  to  cold  (better  growth  and  survival);  when 
low  doses  of  DCA  (0. 1  mg.)  are  given  without  cor¬ 
tisone,  ascorbate  administration  seems  to  have  a 
deleterious  effect  on  the  growth  and  survival  dur¬ 
ing  exposure  to  cold,  with  a  greater  increase  In 
thyroid  activity.  In  thyroidectomlzed  rats  exposed 
to  cold,  ascorbate  administration  (150  mg.)  has  no 
effect  In  the  absence  of  thyroxine,  but  increases 
the  efficiency  of  low  doses  (3  g.)  of  thyroxine, 
preventing  at  the  same  time  some  of  the  typical 
signs  of  an  alarm  reaction:  thymolysls  and  adrenal 
enlargement.  These  results  are  Interpreted  as 
showing  that  the  role  of  the  cortical  hormones  in 
resistance  to  cold  might  be  limited  to  a  ’’condi¬ 
tional''  action  and  that  the  beneficial  effects  of 
ascorbate  administration  would  be  mediated 
through  hormones.  (From  the  author's  abstract) 


5984 

Edholm,  O.  G., 

R.  iff.  Fox,  and1  R.  K.  Macpherson 
THE  EFFECT  OF  BODY  HEATING  ON  THE  CIRCU¬ 
LATION  IN  SKIN  AN'D  MUSCLE.  —  Jour.  Physiol'. 
(London),  134  (3,):  812-619.  Dec.  28,  1956. 

DLC  (QP1.J75,  v.  134) 

Blood'  Row  in  the  human  forearm  during  heating  by 
partial  immersion  was  measured  by  water  plethys¬ 
mography  before  and1  afte.  iontophoresis  of  adrena - 
'line  to  occlude  skin  circ illation.  Occlusion  of  skin 
circulation  was  observed  to  eliminate  entirely  the  in¬ 
crease  in  blood  flow  normally  associated' with  body 
heating.  It  is  concluded  that  the  increase  in  blood 
Row  during  heating  l#  due  wholly  to  changes  in  the 
c'lif cuiatiion  of  the  skin  and  superficial  tissues. 
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Egdahl,  R.  H,, 

and  J.  B.  Richards 

EFFECT  OF  EXTREME  COLD  EXPOSURE  ON  AD¬ 
RENOCORTICAL  FUNCTION  IN  THE  UN  ANESTHE¬ 
TIZED  DOG.  —  Amer.  Jour.  Physiol. ,  185  (2):  239- 
242.  May  1956.  DLC  (QP1.A5,  v.  185) 

An  analysis  was  made  of  the  1 7-hydroxycorticos- 
teroid  content  of  adrenal  venous  blood  collected  from 
unanesthetized  dogs  prior  to  and  during  exposure  to 
environmental  temperatures  of  -46°  to  -50°C.  for  2- 
28  hours  and  -75“  to  -79°C.  for  4-5  hours.  A  marked 
tncf  ease  in  adrenal  steroid  output  was  observed  soon' 
after  the  onset  of  exposure  in  both  temperature 
ranges,  followed  after  1-3  hours  by  a  return  to  con¬ 
trol  pre-exposure  levels.  Intravenous  administra¬ 
tion  of  ACTH  at  the  end  of  the  exposure  period  >ini- 
creased  the  adrenal1  17 - hydroxycort lcosteroid  output. 
Body  temperature  remained  normal  throughout  the 
cold1  exposure;. 
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Egdahl,  R.  H., 

D.  M.  Hume,  and  J.  B.  Richards 
TOLERANCE  OF  THE  DOG  TO  EXTREME  COLD 
EXPOSURE.  —  Naval  Medical  Research  Inst., 
Bethesda,  Md.  (Project  no.  NM  007  081.22.10). 
Research  Report  (VoL  14,  p.  389-394),  May  6,  1956. 
AD  i‘01  237  UNCLASSIFffiD 

* 

No  U1  effects  and  virtually  constant  rectal  tem¬ 
peratures  were  observed  in  116  of  P  unanesthetized 
dogs  exposed  to  -46°  to  -50°C.  and  -76*  to  -80“C» 
for  periods  of  from'  3  to  27  hours.  Two  bilaterally 
adrenalectomized  dogs  withstood  -46“  to  -50“C.  for 
4s 1/2  hours  and  one  adrenalectomized  dog  withstood 
-5“C.  for  #  hours  without  any  obvious  adverse  ef¬ 
fects.  The  course  of  these  animals  was  in  no  way 
different  from  those  with  intact  adrenals  exposed 
to-  the  same  temperatures  for  the  same  periods  of 
time.  (Authors'  abstract) 
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Erikson,  H., 

ji.  Krog,  K.  Lange  Ahderseni,  and  P,  F.  Scholander 
THE  CRITICAL  TEMPERATURE  IN  NAKED  MAN. 
Acta  physiological  scandinavica'  (Stockholmi)',  37  4®)n 
35-39.  1956 

The  critical  air  temperature,  below  which  body 
temperature  could  not  be  maintained  without  ah  in¬ 
crease  in  metabolic  rate  above  the  resting  level,  was 
found'  in  naked  man  to  be  approximately  26°  C,  ’The 
metabolic  cost  of  the  maintenance  of  an  adequate  heat 
balance  below  this  temperature  was  determined  in; 
subjects  whose  CO2  output  was  measured  during  the 
performance  of  work  on  a  bicycle  ergometer,  which 
was  barely  sufficient  to  eliminate  sensations  of  cold. 
The  rate  of  CO2  production  at  27-30'“'€,.  was  approxi¬ 
mately  doubled  at  17°C.,  tripled  at  8°C.,  and  quintu¬ 
pled  at  -6"C.,  In  conformity  with  Newto-  ’s  law  of 
cooling . 
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E'rlksoni,  H. 

OBSERVATIONS  ON  THE  METABOLISM  OF  ARCTIC 
GROUND  SQUIRRELS  (C1TELLUS  I’ARRYJ)  AT  DIF¬ 
FERENT  ENVIRONMENTAL  TEMPERATURES.  — 
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AND  STRESSES 
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Acta  physiologica  scandinaviea  (Stockholm)  36 
(1-2):  66-74.  1956.  ’  ~©NLM 

flic  metabolic  Cate  of  Arctic  ground  squirrels  was 
determined  at  various  environmental  temperatures 
and  during  various  Seasons  of  the  year.  In  August  the 
animals  were  observed  to  tolerate  environmental 
temperatures  from  -30°  to  +40"C.  well,  but  survived 
at  higher  temperatures  for  only  limited  periods.  The 
metabolic  rate  remained  fairly  constant  at  tempera¬ 
tures  from  +10'°  to  +50°C.  and  increased1  at  lower 
temperatures.  During  sleep  the  metabolic  rate  was 
reduced  to  about  30%  of  the  average  daytime  values. 

In  the  period  of  weight  gain  in  the  fall,  high  respira¬ 
tory  quotients  were  observed  during  the  first  hours 
after  feeding  at  temperatures  above  0°C.,  while  nor¬ 
mal  quotients  were  found  below  #€.  The  effect  of 
temperature  on  the  metabolism  diminished  rapidly 
4' 5  hours  after  feeding.  During  spring.,  ino,  effect  Of 
environmental  temperature  on  the  respiratory  quo- 
tient  was  observed. 
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Felts,  J.  M., 

and  E.  Jij  Masoro 

RAT  LIVER  METABOLISM  Q)  RELATION  TO 
f  EXPOSURE  AND  FASTING  [Abstract.].  ~- 
Amer,  Jour.  Physiol.,  187  (.3):  597.  Dec.  1958. 

DLC  (QP1.A5,  v.  187) 

The  pathways  of  glucose  catabolism  during  cold 
exposure  with  fasting  were  investigated  by  meas¬ 
urement  of  the  oMdaUon  of  glueose-l-C’M  and  glu¬ 
cose-6  CM  in  Uver  sUces  from  Coldsfasted  rats. 

The  data  indicate  that  there  la  a  marked  shift  in 
the  metabolism  of  glucose  from  the  glycolytic  path¬ 
way  to  the  phosphogluconate  oxidative  pathway  dur- 
tog  cold-fasting,  while  lactate  oxidation  is  un¬ 
changed'.  «  is  suggested  that  carbon  1  of  lactate 
yteidi  COa  more  rapidly  In  the  cold-fasted  Uver, 

'but  that  the  oxidation  of  the  second  carbon  of  lac¬ 
tate  Is  unaltered. 
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Flelschner,  J.  R., 
and  F.  Sargent 

EFFECTS  ©F  HEAT  AND  COLD  ON  THE  RAT-  A 
SWJD’V  OF  CR06S- ACCLIMATIZATION  [Abstract], 
=sAmer.  Jour.  Physiol.,  187  (3):  598.  Dec.  1956. 

DLC  (QP1  ,A5,  V.  187) 

Ffom  Se  lye’s  concept  of  acclimatization  to  heat 
and  cold  as  an  adjustment  In  the  pituitary-adrenal 
axle,  It  was  theorized  that  the  cold-  or  heat-ac¬ 
climatized  rat  should  adjust  better  to  the  opposite 
temperature  stress  than1  anl mats  not  ipreViously  'ex¬ 
posed  to  either  temperature  extreme.  To  test  this 
deduction,  rats  exposed  to  hot  (94-98°  F.)  or  cold 
(33-40°  F.) i  temperatures  for  29  or  50  days  were 
transferred  to  the  opposite  temperature  environ - 
ment.  Cold -acclimatized  rats  exposed  to  a  hot  en¬ 
vironment  exhibited  sustained  hyperthermia,  white 
heat-acclimatized  rats  exposed  to  cold  developed  a 
transient  'hypothermia.  The  results  , indicate  a  cross 
sensitization  rather  than  a  cross-acclimatization  of 
temperature- stressed1  animals. 
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Froese,  G. , 

and  A.  C.  'Burton 

HEAT  LOSSES  FROM  HUMAN  HEAD  IN  TH'E 


'©OLD  [Abstract],  «  Federation  Proceedings  15 
(®,  part  I'),;  69.  March  1958. 

DLC  (QH301.F37,  v.  1'5) 


Heat  loss  from  the  head'  was  measured'  by  means 
of  a  temperature  gradient  calorimeter  in  three 
subjects  exposed'  to  cold'  temperatures.  Since  no 
detectable  peripheral  constriction  was  found  in  the 
head  it  was  postulated  that  the  brain  temperature 
remains  normal  in  the  cold. 
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Geiger,  E., 

and  J.  J.  Pinsky 

EFFECT  OF  CHANGES  fit  ENVIRONMENTAL  TEM 
PERATURE  ON  STOMACH  EMPTYING  IN  RATS. 

— T  Proc.  Soc.  Exper.  Biol.  and  Med.,  91  (1),:  107- 
Il'Oi  Jan.  1956.  DLC  (QP1.S8,  v.  91) 

Tttd  effect  of  temperature  stress  on  stomach 
emptying  time  Was  determined'  by  exposure  of  rats 
to  a  cold  (3°  C.)  or  hot  (37*  C.)  environment  fol¬ 
lowing  consumption  of  a  measured  protein  meal 
after  24  hours  of  fasting.  Determinations  of  ni¬ 
trogen  contained'  'ini  'the  stomachs  of  animal s  sacri¬ 
ficed'  after  two  hours  of  exposure  to  heat  or  cold 
revealed  a  significant  delay  in  emptying  time  in 
cold,  and  a  greater  delay  in  heat.  No  retardation 
Of  stomach  emptying  time  was  observed  in  animals 
exposed  to  heat  or  cold  for  five  days  prior  to 
testing.  It  is  concluded  that  the  delay  in  stomach 
emptying  was  produced  by  temperature  change, 
associated  with  an  Increased  production  of  eplneph- 
rihn,»  rather  'than'  by  ihot  or  cold  te  mperature  its 
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Giono,  H,, 

and'  L.  Chevlllard 

[EFFECT  OF  PROLONGED  COLD  EXPOSURE  ON 
THE  VASOMOTRICITY  OF  THE  GUINEA  PIG] 
Influence  de  1 'exposition  proloi^de  au  frold  sur  la 

vaso-motrlcltd  du  cobaye.  -  Journal  de  physio- 

lbgle  (Paris),  48  (3):  558-561.  May-June  1956.  In 
French.  DNiLM' 

Guinea  pigs  living  in  a  cold  environment  (4*  C.) 
displayed  a  higher  ear  temperature  when  exposed 
to  outside  temperatures  ranging  between  8*  and 
25*  C.,  than  did  animals  maintained  at  20*  C.  This 
indicates  a  greater  activity  of  the  peripheral  cir¬ 
culation  in  cold-adapted  animals.  A  circulatory 
increase  was  also  noted  in  the  foot.  Cold- adapted 
animal's  had  a  better  developed  mechanism  of 
physical  thermoregulation  (vasomotriclty)  than  ani¬ 
mals  living  at  20“  0,  These  phenomena,  especially 
intense  in  the  ear,  depend  on  the  environmental 
temperature,  the  temperature  at  which  measure- 
ments  are  taken,  and  the  duration  of  cold  exposure 
to'  non-adapted  animals  prior  to  measurement. 


5994 

Good,  A.  L. 

A  STUDY  OF  SOME  OF  THE  PHYSIOLOGIC 
ADJUSTMENTS  OF  UNANESTHETIZED  DOG  WHEN 
EXPOSED  TO  EXTREME  COLD.  -  Publication  no. 
1'7,|853.  Ann  Arbor:  Unlv.  Microfilms,  1956. 
ml  - 1 54  p.  D:Le 
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Upon  sudden  exposure  to  -35*  C.,  blood  and  rec¬ 
tal  temperatures  of  unanesthetized  dogs  increased 
quite  markedly  (0.4  to  O.f*  C.  )i,  decreased  alter 
about  fifteen  minutes,  and  did  not  return  to  pre- 
exposure  level1!  by  the  end  Of  thirty  minutes.  These 
results  indicate  that  -35°  C.  air  is  adequately 
warmed  in  the  respiratory  passages.  The  rise  in 
blood  and  rectal  temperatures  Is  attributed  to 
cutaneous  vasoconstriction  and  Increased  heat  pro¬ 
duction  resulting  from  shivering.  Under  the  same 
conditions  of  cold  (1)  intravenously  administered 
epinephrine  produced  a  transient  reduction  in  res¬ 
piration,  cessation  of  shivering  for  1-2  l'/2  minutes, 
and  slight  decreases  in  blood  and  rectal  tempera¬ 
ture;  (2)  the  breathing  of  4%  carbon  dioxide  induced 
marked  reduction  in  shivering,  increased  rate  and 
amplitude  of  respiration,  and  consistent  decrease  in 
blood  and  rectal  temperature;  (3)  Intravenously 
administered  Hidar  caused  a  consistent  Increase  in- 
blood  and  rectal  temperature,  and  (4)  intravenous 
succinylcboline  varying  degrees  of  muscle  paralysis 
with  visible  shivering  not  markedly  affected.  (1’34 
references) 


5995 

Grad,  B. , 

and  V.  A.  Krai 

DIFFERENCES  IN  RESPONSE  OF  YOUNG  AND  OLD 
liflC®  TO  coy?  |[|A‘bst'f acllj1,  —  Revue  eanadienne  de 
'biologic  (Montreal)),  15  (3>):  253%254,  lie.  1956. 

DEC  (QH304.R47,  v.  15) 

Mature  young  female  mice,  4-6  months  old,  resist¬ 
ed  cold  exposure  better  than  old  mice,  17-21  months 
oldl  Mortality  was  greatest  in  old  mice  when  both 
igfoupi  were  housed  individually  in  a  metal  cage  and 
moved  from  room  temperature  (26-28  “C.)  to  cold 
(6-7'C.).  Exposure  to  temperatures  lower  than  this 
killed  almost  a!  many  young  as  old!  mice,  whereas 
exposure  to  higher  temperatures  killed  almost  as  few 
old  as  young  mice.  The  importance  of  housing  con¬ 
ditions  was  demonstrated  in  an  experiment  in  which 
o'l'di  mice  resisted  an  environmental  temperature  of 
-1  lo  +l|9,C.  a!  well  as  young  mice  when  both  groups 
were  maintained  in  a-  $5%  wooden  cage.  At  9-ll"C. 
the  basal  metabolic  rate,  food  intake  and  blood  sugar 
increased  more  in  young  than  in  old  mice,  whereas 
ibody  weight  decreased  more  ini  ithe  latter  as  a  result 
Of  cold  exposure.  '(‘Authors1'  abstract,,  modified1)! 
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Haddy,  F.  J,. 

M.  Fleishman,  and  J.  Scott 
THE  EFFECT  OF  COLD  UPON  SYSTEMIC  SMALL 
AN#  LARGE  VESSEL  REMlif  ANOE.  =  Army  Medi¬ 
cal1  Research  Lab. ,  Fort  Knox,  Ky.  Report  no.  252, 

July  13,,  1956.  il  +  12  p.  (AMRL  Project  no.  6-64- 
12 - 028 ,  Subtask,  Cold  Injury  Studies). 

A#1 109  431  UNCLASS-FIiE# 

Exposure  of  anesthetized  dogs  to  a  temperature  of 
O'C.  for  IS  minutes  resulted  in  an  increase  of  43‘t  in 
total  foreleg  vascular  resistance.  The  relatively 
small  resistance  changes  of  veins  andi  arteries 
of  the  increase)  showed  no  consistent  relation  mtwn<\ 
direction,  and  pattern  to  those  Of  the  small  vessel 
segment.  Nerve  block  decreased  the  small -vessel 
response ,  but  did1  not  affect  the  constriction  of  the 
arteries  and1  veins.  Nerve  block  in  combination  with 
a  sympatholytic  andi  adrenolytic  agent  decreased! 
further  ithe  small- vessel  response,  and!  eliminated! 
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significant  venous  and  arterial  constriction.  The 
response  is  attributed  chiefly  to  a-  smal'l1- vessel1  con¬ 
striction  based  approximately  equally  on  nervous, 
humoral  (epinephrine  and.  or  norepinephrine)  and 
local  mechanisms.  The  control  of  venous  and  pos¬ 
sibly  arterial  resistance  corresponds  largely  to  the 
level  Of  circulating  Of  locally  released  epinephrine 
andi  of  norepinephrine.  ((Quoted!  in  pari). 
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Handley,  C.  A., 

and  R.  A.  Seibert 

THE  BIOCHEMISTRY  OF  TISSUE  TRAUMA:  MUS¬ 
CLE  PROTEIN,  a®  Baylor  Unlv.  Coll,  of  Medi¬ 
cine,  Houston,  Tex. ;  Issued  by  School  of  Aviation 
Medicine,  Randolph  Air  Force  Base,  Tex.  Report 
mi  55-89,  Jan.  1956.  8  p.  AD  95  148 

PB  123  032 

Muscles  of  rabbits  subjected  to  cold  Injury  at 
0°  and  -5°  C.  for  30  minutes  showed  little  dam¬ 
age  after  2:4  hours.  There  were  no  significant  dif¬ 
ferences  In  the  weights  of  muscles  or  In  the 
amount  of  myosin  extracted!  from  treated  and  un¬ 
treated  muscles,  in  contrast  to  this,  -15°  C.  cold 
injury  for  30'  minutes  produced  statistically  signif¬ 
icant  changes  If  the  treatment  produced  a  solidly 
frozen  muscle.  The  total  amount  of  myosin  ex¬ 
tractable  was  decreased  to  one -half  the  control 
levels  and,  as  a  consequence,  the  adenosine  tri¬ 
phosphatase  activity  and  , suifhydry.il  content  were 
decreased.  t(i'Frpm  the  authors’  absimei) 
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Hardenberg,  E,, 

and  P.  G.  Bamberg 

BLOOD  FLOW  CHANGES  IN  THE  LEG  OF  THE 
DOG  FOLLOWING  COLD  INJURY.  Naval  Medi¬ 
cal  Research  Institute,  Bethesda,  Md.  (Project  Re¬ 
port  no.  NM  007  081.14.03).  Research  Report  (vol. 
14:  877-890),  Nov,  i,  1958.  A©  127  471 

UNCLASSIFIED 

In  an  attempt  to  determine  the  nature  of  the 
circulatory  changes  which  occur  in  tissues  Injured 
by  exposure  to  cold,  the  rate  Of  venous  outflow 
was  studied  In  the  dog’s  hind  leg  exposed  to  freez¬ 
ing  temperatures.  Control  blood  flow  rates  were 
found  to  vary  considerably  from  animal  to  animal 
(20  to  90  cc./minute)  but  varied  little  In  each  In¬ 
dividual.  During  exposure  to  cold,  In  most  of  the 
experiments,  the  legs  froze:  flow  decreased  almost 
to  zero,  and  the  temperature  in  the  leg  fell  well 
below  0*  C.  In  some  experiments,  however  the 
legs  did  not  freeze:  flow  remained  high  throughout 
exposure,  and  tissue  temperature  remained  above 
0*  C.  in  response  to  the  Injection  of  vasoactive 
drugs,  the  control  venous  outflow  showed:  (a)  a 
decrease  after  Intravenous  epinephrine;  (b)  a  de¬ 
crease  after  intra-arterial  epinephrine  into  the 
experimental  leg;  and  (c)  a  transient  increase  after 
intra-arterial  acetylcholine  into  the  experimental 
leg.  After  exposure  to  cold,  the  legs  which  did 
not  freeze  still  showed  these  reactions.  However, 
In  the  legs  which  were  frozen,  the  reactions  to 
Intra-arterially  Injected  drugs  were  very  much 
diminished,  and  the  flow  was  increased  Instead  of 
decreased  ween  epinephrine  was  intravenously  ad¬ 
ministered.  (From  the  authors'  abstract) 
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Hart,  J.  S., 

O.  Heroux,  and  F.  Depocaa 
COLD  ACCLIMATION  AND  THE  ELECTROMYO¬ 
GRAM  OF  UNANESTHETIZED  RATS.  — -  jour. 
Applied!  Physiol.,  9  (3):  404=408,  Nov.  1956. 

DLC  (QP1.J72,  v.  9) 

Electromyographic  examination  of  warm-accli¬ 
mated  fats  exposed  to  a  temperature  Of  6*  C. 
showed!  the  presence  of  a  continuous  shivering 
Which  increased  hut  was  not  directly  proportional 
With  decreases  in  temperature.  During  continued 
exposure,  bhiverlng  decreased1  in  magnitude  and' 
disappeared  entirely  in  four  weeks,  but  failed!  to 
disappear  in  five  weeks  at  -P  C.  Cold- acclimated 
rats  returned  to  a  temperature  of  PC.  after  tem¬ 
porary  exposure  to  30*  C.  showed  an  increase  ini 
oxygen  consumption  within  three  minutes,  with  no 
evidence  of  an  increase  in  muscular  activity.  Res 
stralnt  or  exposure  to  -PC.  caused  a  return  of 
shivering  in  cold- acclimated  rats.  The  evidence 
suggests  the  reliance  Of  cold- acclimated!  rats  on 
chemical  father  than  physical  thermogsnesis  ex¬ 
cept  ini  Increased  stress  situations. 

6000 

Hart,  J.  S.  , 

and  O.  Heroux 

UTILIZATION  OF  BODY  RESERVES  DURING  EX¬ 
POSURE  OF  MICE  TO  LOW  TEMPERATURES.  - 

Canad.  Jour.  Blochem.  and  Physiol.  (Ottawa), 

34  i(ir3ij:-:  414*43)1!,  May  1*956.  DLC  ({Ri|,;C37,  v.  3# 

White  mice  acclimated  for  four  weeks  to  8*  C. 
had  a  body  water  content  on  an  absolute  and  on  a 
fat- free  basis  that  was  greater  than  that  of  mice 
acclimated  to  ?3*  C.  When  exposed  to  freezing 
temperatures  (23*  0.  mice  at  -7*  C.,  6*  C.  mice  at 
-13*  C.),  the  weight  lots  and  loss  of  water  were 
greater  In  the  cold  acclimated  group.  Fat  was  the 
major  tissue  energy  reserve  utilized  under  these 
conditions.  In  both  acclimation  groups  it  accounted* 
for  85  to  89%  of  the  total  calories,  the  remainder 
being  supplied  mostly  by  protein.  There  was  a  re¬ 
duction  in  heat  of  combustion  of  the  fat  Of  mice 
during  exposure  to  ffeeilhg  temperatures  that  sig¬ 
nified  an  alteration  in  chemical  composition  of  'the 
fat.  (Authors'  abstract,  modified) 
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Hellon,  R.  F, , 

R.  M.  Jones,  R.  K.  Macpherson,  and  J.  S.  Weiner 
NATURAL  AN©  AiRWHCiAL  ACCI^ATIZAf I@N*  f0 
HOT  ENVIRONMENTS.  —  Jour.  Phy.siol.  (London-)), 

132  (3):  559-576.  June  28.  1956. 

DLC  (QP1.J75,  v.  132) 

Pulse  rate,  b»dy  temperature,  an#  sweat  fate  were 
determined  during  heat  exposure  in  subjects  similar 
in  every  respect  other  than  their  residence  In  England! 
or  in  Singapore.  Subjects  were  exposed  to  one  of 
sixteen  environmental  conditions  provided  by  a  fac¬ 
torial  combination  of  two  levels  of  air  temperature , 
humidity,  air  speed,  and!  energy  expenditure.  During 
the  four -  hour  exposure,  the  t  ropical1  group  showed  a 
greater  sweat  secret  ion  in  response  to  increases  4ft 
ilemperatiurp  and  work  rate,  a , greater  decline  in,  sweat 
output  with  increased  air  velocity,  a  smaller  increase 
jit  rectal'  temperature,  a  lower  pulse .  and!  a  lower 
mean  skin  temperature  than  did  nonacclimatized 
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subjects.  Skin  temperature  was  dec rease#  with  work 
and!  increased  during  rest  in  tropical  subjects,  while 
Che  reverse  was  true  in  the  non-tropical1  group.  It  is 
concluded  that  the  super iof  ability  to  withstand  hot 
environments  exhibited  by  men  living  in  th#  tropics 
involves  physiological  as  well  as  behavioral  adapta¬ 
tion,  and!  ihat  the  physiological  basis  of  this  natural 
acclimatization  is  identical  with  the  artificial  affil- 
matization  produced  in  the  laboratory. 
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Heroux,  0. 

CAPILLARY  COUNTS  IN  DIFFERENT  ORGANS  OF 
WARM  AND  COLD  ACCLIMATED  WHITE  RATS 
{Abstract,}.  Federation  Proceedings,  15  (1, 
part  I):  92.  March  1956.  DLC  (QH301.F37,  v.  15) 

Capillaries  were  counted  on  benzidine  stained 
cross- sections  of  log  muscle#  (soleus,  gastroc¬ 
nemius,  plantar! s),  ears,  liver  and  heart  of  rats 
killed  with  ether  after  acclimation  to-  30°  C.  (Ia), 
acclimation  to  30°  C.  and  exposure  to  6°  C.  for  2 
hr.  (lb),  acclimation  to  6°  C.  (II).  Capillary  counts 
in  organs  of  lb  did  not  differ  from  those  found  in 
any  of  the  corresponding  ones  in  ia  and  the  re¬ 
sults  were  pooled  (I).  In  soleus  and  gastrocnemius, 
capillaries  were  counted  only  in  densely  vascular¬ 
ized  areas.  There  were  3  such  areas  in  the  red 
fiber  regions  of  the  gastrocnemius  which  covered 
4%  of  the  muscle  in  I  and  7%  In  p,  and  1  area  ini 
the  soleus  which  covered  in  I  and  43%  In  p. 
lii  the  leg  muscles,  thele  were  85%  more  capll- 
laries/mm.  2  In  II  than  in  I,  except  In  the  white 
fibers  of  gastrocnemius  where  no  change  was  seen, 
There  were  also  more  smaller  muscle  fiber l/fiim. 2 
in  fi,  but,  except  for  the  soleus,  the  ratio  capi'l- 
lary/flber  was  nevertheless  higher  in  H  and  in  I 
i(I.iD-  against  1.2');,  to  Uver  and  heart  there  was  no 
change  in  number  of  capillaries  after  cold  accli¬ 
mation  but  in  the  ears  there  was  a  12- fold  in¬ 
crease.  to  summary,  cold  acclimation  had  the 
effect  of  increasing  vascularization  in  ears  and! 
leg  muscles  but  not  in  IJ.ver  and  heart.  (Author’s 
abstract) 
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Heroux,  O. , 

J.  S.  Hart,  and  F.  Depocas 
METABOLISM  AND  MUSCLE  ACTIVITY  OF  ANES¬ 
THETIZED  WARM  AND  COLD  ACCLIMATED  RATS 
ON  EXPOSURE  TO  COLD,  sa-  Jour.  Applied 
Physiol.,  9  (3):  399-403.  Nov.  1<056. 

DLC  (QP1.J72,  v.  9) 

The  metabolism  and  muscle  activity  of  rats 
acclimated  lot  4  to  6  weeks  to  temperatures  of  6* 
dr  30*  C.  were  investigated  after  anesthetization 
with  barbital.  The  oxygen  consumption  and  rectal 
and  muscle  temperatures  of  cold- acclimated  rats 
were  found  to  be  higher  at  30*  C.  than  those  of 
warm-acclimated  rats.  After  exposure  for  30  min¬ 
utes  at  6*  C.,  cold- acclimated  rats  showed  a  two¬ 
fold  increase,  and  warm-acclimated  rats  a  30-50% 
increase,  in  oxygen  consumption.  Colonic  and  leg 
muscle  temperatures  fell  faster  during  the  1- 1  1/2 
hours  exposure  in  warm  acclimated  rats.  Electro¬ 
myograms  from  leg  and  back  muscles  showed  a 
marked  and  continuous  rise  in  electrical  output  in 
warm- acclimated  rats,  which  often  preceded  by  15- 
20  minutes  the  rise  In  oxygen  consumption,  while 
no  change  was  observed  in  the  electromyograms  Of 
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cold-acclimated  rats.  It  its  suggested  that  the  meta¬ 
bolic  response  of  cold- acclimated  fats  is  not 
associated  with'  muscular  physical  activity,  and' 
(therefore  consists  of  a  chemical  thermogen  'sts. 
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Hildes,  4  A. 

SOME  PHYSIOLOGICAL  ASPECTS  OF  ARCTIC  WAR¬ 
FARE.  —  Canadian  Services  Med.  Jour.  (Ottawa),  12 
(9):  776-7.86.  Oct.  1956.  DNLM 

Following  a  review  of  the  means  of  maintaining 
body  temperature  in  the  Arctic  (clothing,  hand  and 
footwear,  head  and  face  protection,  sleeping  arrange¬ 
ments,  food,  water  requirements),  a  discussion  is 
presented  on  the  physiological  mechanisms  of  accli¬ 
matization  to  cold.  Included  are  such  topics  as  the 
general  thermal  state;  vascular  adaptation;  metabolic 
acclimatization;  fat  insulation,  and  the  significance  of 
acclimatization  in  humans.  Consideration  is  given  to 
the  selection  of  personnel  for  services  in  the  Arctic 
to  exclude  those  with  organic  disease  of  the  peripher¬ 
al  vascular  system  or  with  troublesome  sequelae  of 
old  frostbite.  Training  of  personnel  In  the  method  of 
living  in  the  Arctic  and  in  the  use  ot  special  gear  is 
considered  an  important  factor  in  operational  effi¬ 
ciency  and  in  the  avoidaiice  of  cold  injury,. 
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Hines,  H.  M., 

C.  J.  Imig,  and  W.  4  Roberson 
COMPARISON  OF  BLOOD  FLOW  IN  NORMALLY 
INNERVATED  AND  IN  SYMPATHE  CTOM'IZED 
LEGS  OF  DOG8  AFTER  EXPOSURE  TO  COLD.  — 
State  Univ.  of  Iowa  College  of  Med.,  Iowa  City; 
issued  by  School  of  Aviation  Medicine,  Randolph 
Air  Force  Base,  Tex.  Report  no.  56-53,  May  1956. 
7p.  AD  116  537  PB  127  297 

Volume  blood  flow  was  measured  by  a  technic 
of  venous  occlusion  plethysmography  In  hind  legs 
ot  dog#  with  intact  innervation  and  to  sympathec- 
to mixed  legs  during  and  following  rewarming  after 
an  exposure  to  cold.  The  area  of  the  leg  from  the 
level  Of  the  knee  down  was  Immersed  in  an  alco¬ 
hol  dry-ice  mixture  at  -4*  C.  for  3  1/2 hours.  During 
and  for  some  time  after  rewarming  there  occurred 
an  increase  in  blood  flow  In  hind  legs  with  Intact 
innervation  but  no  change  occurred  In  syrapathec- 
to mixed  legs  after  exposure  to  cold.  Intravenous 
Injections  of  pentobarbital  sodium  and  of  hexameth- 
onlum  were  followed  by  an  increase  in  blood  flow 
in  legs  with  Intact  innervation  but  with  no  change 
in  blood  flow  In  sympathectomlzed  legs;  The  In¬ 
crease  in  blood  flow  of  limbs  after  exposure  to 
opl’d  appears  to  be  due  to  an  altered  vasomotor 
tone.  (Authors'  abstract) 
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Hines,  H.  M., 

C.  4  Imig,  and  L.  C,  Senay 
NEUROMUSCULAR  DAMAGE  RESULTING  FROM 
EXPOSURE  OF  THE  HIND  LEGS  OF  RATS  AND 

HAMSTERS  TO  GOLD.  -  State  Univ.  of  Iowa 

College  of  Med.,  Iowa  City;  issued:  by  School  of 
Aviation  Medicine,  Randolph  Air  Force  Base,  Tex. 
Report  no.  56-54,  May  1956.  5  p.  UNCLASSIFIED 

Studies  were  made  concerning  the  effects  of  ex¬ 
posing  one  hind  leg  of  rats  to  baths  at  &  C.  for  3 


hours  upon  tibia!1  nerves  and  gastrocnemii.  Evi¬ 
dence  was  found:  that  the  Changes  in  muscle  were 
secondary  to  motor  nerve  damage.  A  diminution 
occurred  in  the  capacity  of  tlbial  nerves  of  the 
legs  which  had  been  exposed  to  cold  to  elicit  upon 
stimulation  isometric  tension  in  their  gast rocnemii. 
The  changes  in  muscle  following  exposure  of  a  leg 
to  cold  resembled  those  following  motor  nerve  de¬ 
nervation.  Atrophy  and  loss  of  strength  occurred 
in  the  gastrocnemius  muscles  after  but  not  before 
impairment  of  motor  neuron  function  was  in  evi¬ 
dence.  The  exposure  to  cold  of  a  leg  with  a  de¬ 
ne  rvated  gastrocnemius  muscle  did  not  result  in 
any  greater  atrophy  or  strength  loss  than  occurred 
in  its  unexposed  denervated  contralateral  control. 
No  functional  damage  was  found  in  the  tlbial  nerves 
and  gastrocnemii  of  hamsters  after  subjecting  their 
legs  to  the  (Same  pattern  of  cold  exposure  as  was 
employed  in  the  studies  on  rats.  (Authors'  ab¬ 
stract) 
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Horvath,  S.  M., 

G.  B.  Spurr,  B.  K.  Hutt,  and  L.  H.  Hamilton 
REACTIONS  OF  NUDE  MEN  TO  A  MILD  COLD 
EXPOSURE  [Abstract].  — **-  Federation  Proceed¬ 
ings,  1'5  ((I,  part  I)::  96.  March  1'956.  _ 

DLC  (QH301.F37,  v.  1'5, ) 

Ten  nude  male  subjects  were  exposed  a  total  of 
15  times  for  a  12- hour  period  (to  an  environment 
having  an  ambient  temperature  of  15°  C.  and  a 
relative  humidity  of  35%.  The  subjects  were  first 
maintained  for  a  24-hour  period  in  an  environment 
of  24°  C.  and  50%  relative  humidity  and  were  re¬ 
turned  to  this  environment  for  further  tests  fol¬ 
lowing  their  cold  exposure.  Body  temperature, 
metabolism  and  some  cardiovascular  reactions 
were  measured  before  and  after  1,  5  and  10  hours 
of  cold  exposure.  The  rectal  temperature  did  not 
change  as  a  consequence  of  the  cold  exposure. 
However,  because  Of  the  fa®  in  mean  skin  temper¬ 
ature,  the  me  ah  body  temperature  decreased  from 
a  control  value  Of  35.2°  (to  33.5°  C.  Heat  produc¬ 
tion  tnCreagedi  from,  a  control1  Of  441  CaL/m.2/ 
hour  to  a  peak  value  of  63.9  Cal. /m. 2/hour  during 
the  5th  hour  in  the  cold1,  (Authors'  abstract) 
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Iampietro,  P.  F., 

J.  A-  Vaughan,  A.  ft.  MacLeod1,  B.  E.  Welch, 

J.  G.  Marclnek,  J.  B.  Mann,  M.  P.  Grotheer, 
and  T.  E.  Frledemann 

CALORIC  INTAKE  AND  ENERGY  EXPENDITURE 
OF  ELEVEN  MEN  IN  A  DESERT  ENVIRONMENT. 
— “  Quartermaster  Research  an!  Development  Cen¬ 
ter.  Environmental  Protection  Research  Div., 
Natick,  Mass.  Technical  Report  no.  EP-40,  Oct. 
1956.  [28]  p.  AD  114  059  I'B  126  578 

Caloric  intake  and  expenditure  were  studied  in 
eleven  men  during  a  sojourn  In  the  hot-dry  envi¬ 
ronment  found  at  Yuma,  Arizona.  The  mean  ambi¬ 
ent  temperature  was  33°  C,  (91°  F.)  and  the  mean 
relative  humidity  was  35%.  Caloric  Intake  averaged 
2857  Calories/ man/ day  during  the  study.  When 
Caloric  intake  was  corrected  for  the  caloric  equiv¬ 
alent  of  body  weight  loss  (0. 102  kg./man/day),  the 
average  intake  was  Increased  to  either  3311  Cal./ 
day  or  2878  ChL/day,  depending  on  whether  the 
correction  for  change  in  body  fat  was  based  on 
skinfold  thickness  data  or  on  body  water  data.  The 
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dietary  composition  of  the  food  (per  cent  Of  Cal¬ 
ories)  was  12.5%  protein,  35.5%  fat  and  52.0%  car¬ 
bohydrate.  Energy  expended  during  the  24- hour 
period  (marching  and  other  activities)  averaged 
2977  Calories/ man/ day.  (Authors'  abstract) 
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Iampletro,  P.  F., 

E.  R.  Bu shirk,  and  D.  E.  Bass 
DIURNAL  OXYGEN  CONSUMPTION  AND  RECTAL 
TEMPERATURE  OF  MAN  DURING  CONTINUOUS 

COLD  EXPOSURE  {Abstract!!'  -  Amer.  Jour. 

Physiol.,  187  (3):  606-607.  Dec.  1956. 

DLC  (QP1.A5,  v.  187) 

A  study  was  made  of  the  effects  of  exposure  to 
a  temperature  of  60*  F.  for  14  days  with  little 
clothing  and  minimal  physical  activity  on  the  dally 
patterns  of  oxygen  consumption  and  rectal  tempera¬ 
ture  of  five  men.  Resting  oxygen  consumption  dur¬ 
ing  cold  exposure  exhibited  gradual  increases  dur¬ 
ing  the  day  which  were  similar  in  pattern,  but  at 
a  higher  level,  to  those  observed  during  a  pre¬ 
ceding  period  of  exposure  to  80°  F.  Basal  meta¬ 
bolic  rate  and  rectal  temperatures  were  unchanged 
in  the  cold,  while  caloric  intake  was  Increased.  It 
is  concluded  that  the  body  Increases  oxygen  con¬ 
sumption  and  food  Intake  sufficiently  to  maintain 
the  body  core  temperature  from  the  first  day  of 
cold  exposure,  ahd  that  the  increased  oxygen  con¬ 
sumption  Is  not  attributable  to  an  Increased:  meta¬ 
bolic  rates 


6010 

lmlg,  C.  J., 

W.  J.  Roberson,  M.  Gault,  and  H.  M.  Hines 
BLOOD  FLOW  IN  THE  HIND  UMBS  OF  DOG6 

AFTER  EXPOSURE  TO  COLD.  -  State  Unlv.  of 

Iowa,  Iowa  City;  issued  by  School  of  Aviation  Med¬ 
icine,  Randolph  Air  Force  Base,  Tex.  Report  no. 
55-66,  March  1956.  8  p.  AD  94  789 
'  PB  124  6*3 

Volume  blood  flow  was  measured  in  the  hind 
limbs  of  dogs  during  and  following  rewarming  of 
the  tissues  after  exposure  of  the  extremity  to  var¬ 
ious  intensities  and  durations  of  cold.  The  volume 
of  blood  flow  was  found  increased  during  and  fol¬ 
lowing  the  rewarming  period  after  cooling  of  the 
tissues  to  0°  or  below  and  after  cooling  the  tis¬ 
sues  to  approximately  12*  C.  by  a  3  1/2- hour  ex¬ 
posure.  Cooling  of  the  hind  limb  to  approximately 
15*  C.  by  a  30- minute  exposure  to  cold  did  not 
significantly  affect  the  blood  flow  during  the  post¬ 
exposure  period.  No  significant  changes  in  blood 
flow  were  found  during  and  following  rewarming  of 
the  foot  after  cooling  the  tissues  to  27*  C.  by  ex¬ 
posure  to  cold  for  20  minutes.  (Authors'  abstract) 
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lmlg.  C.  j. , 

W.  J.  Roberson,  and  H.  M.  Hines 
COMPARISON  OF  BLOOD  FLOW  ®  NORMALLY 
INNERVATED  AND  IN  SYMPATHECTOMIZED 
LEGS  OF  DOGS  AFTER  EXPOSURE  TO  COLD.  - 
Amer.  Jour.  Phys  i ol - ,  186  (l):  35 -  36.  July  *95:6. 

DLC  (QP1.A5,  v.  186) 
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Venous  blood  flow  was  measured  toy  venous 
occlusion  plethysmography  in  the  Intact  or  sym¬ 
pathectomized  hind  legs  of  dogs  during  local  cold 
exposure  and  during  rewarming.  Cooling  to  a 
point  slightly  above  freezing  was  accomplished  by 
immersion  of  the  legs  in  an  alcohol-dry  ice  mix¬ 
ture  at  -4*  C.  for  3  1/2  hours.  An  Increase  in 
blood  flow  was  observed  in  hind  legs  with  intact 
Innervation  during  cold  exposure  and  for  some 
hours  after  rewarming.  No  change  in  blood  flow 
was  observed  in  sympathectomized  legs.  fi  is  sug¬ 
gested  that  the  increase  in  blood  flow  in  intact 
limbs  was  caused  by  a  cold-induced  vasomotor 
dysfunction  or  impairment. 

6012 

Intoccia,  A., 

and  L.  Van  Middle  sworth 

ALTERATIONS  IN  IODIDE  METABOLISM  DURING 

COLD  EXPOSURE  [Abstract].  -  Federation 

Proceedings,  15  (1,  part  I):  99-  March  1956. 

DLC  (QH301.F37,  v.  15) 

Six  rats  were  fed  10  g./day  of  a  low- iodide  goi¬ 
trogenic  diet  tagged  with  1*31,  allowed  to  reach 
equilibrium  with  the  diet  at  an  environmental  tem¬ 
perature  of  27“  C.,  the  fecal  excretion  of  I  aver¬ 
aging  60%  and  the  urinary  excretion  35%  of  the 
daily  dose.  When  the  rats  were  exposed  to  13*  C., 
no  appreciable  change  was  noted  in  fecal  and  uri¬ 
nary  1131  excretion  after  one  week.  Lowering  the 
temperature  to  10°  C.  produced,  after  one  day,  a 
reversal  in  the  fecal  and  urinary  excretion  pat¬ 
tern:  the  urinary  1131  increased  from  35%  to  70% 
of  the  daily  intake  and  fecal  1*31  decreased  to 
30%.  After  two  days  at  10*  0.,  the  radioactivity 
over  the  thyroid  area  increased  from  345%  to 
452%.  These  data  may  indicate  that  one  of  the 
first  metabolic  alterations  in  colt)  is  ah  increased 
delodination  of  thyroid  hormone,  resulting  in  more 
endogenous  iodide  available  to  the  thyroid  and  kid¬ 
neys.  (Authors''  abstract,  modified) 
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Jasper,  R.  L.„ 

H.  M.  Levy,  and  H.  Platt 
THE  ACCUMULATION  OF  FAT  IN  THE  LIVER 

OF  RATS  EXPOSED  TO  COLD.  - Army  Medical 

Research  Lab,,  Fort  Knox,  Ky.  Report  no.  256, 
Sept.  7,  1956.  1M2:  p.  (AMRL  Project  inp;  6  -  64- 
12-028,  Subtask,  Cold  Injury  Studies).  A#  109  05:8' 

UNCLASSTFiED 

Female  rats  exposed'  to  cold  (1-4°  C. )  for  six 
hours  showed'  an  Increase  In  the  fat  concentration 
of  the  liver  from  10.4  to  19.2%.  The  Increase  was 
comparable  to  that  produced  by  treatment  with 
ethlonlne.  The  response  often  failed  to  occur  in 
adfenaiecitomi'zedi  rats,  but  was  not  prevented  by 
administration  of  estrogen  or  testosterone,  by 
adrena.  demedullatlon,  or  toy  the  administration  of 
adrenergic  blocking  agents.  It  Is  proposed  that  the 
accumulation  of  fat  in  the  liver  during  exposure 
to  cold  reflects  ah  Increased  mobilization  of  fat 
from  body  stores  to  meet  a  demand  for  energy. 
The  prevention  toy  adrenalectomy  of  ah  Increase  In 
liver  fat  following  a  variety  of  treatments  supports 
the  concept  of  a  common  mechanism  of  fat  mob! 
lllzastlon  requlTlng  a  'facM'l.taitlng  conoentraitlohi  of 
adrenocortical  hormone . 
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Jasper,  R.  L. 

EFFECT  OF  ESTROGEN  AND  ETHIONINE  ON 
COLD-INDUCED  FATTY  LIVER  OF  RATS  [Ab¬ 
stract].  -  Federation  Proceedings,  IS  (1,  part 

I):  118.  March  1956.  DLC  (QH301.F37,  v.  15) 

An  Increase  In  liver  fat  Is  apparent  after  2 
hours  of  exposure  to  cold  and  develops  at  a  rate 
comparable  to  that  observed  in  ethlonine-treated 
fasting  rats  maintained  at  25°  C.  Attempts  to  In¬ 
tensify  this  cold- Induced  increase  In  liver  fat  by 
the  injection  of  ethionine  prior  to  cold  exposure 
gave  variable  results.  In  some  instances  ethionine 
further  Increased  the  accumulation  of  liver  fat, 
but  in  a  number  of  experiments  it  exertedl  a  sig¬ 
nificant  lipotropic  at  cion.  The  lipotropic  effect  of 
ethionine  In  cold^exposed  animals  appears  to  be 
related  to  the  systemic  estrogen  level.  Estrogen- 
treated  and  untreated  castrate  female  rats  when 
exposed  to  cold  showed  the  same  increase  in  liver 
llpides  as  intact  animals.  However,  a  priming 
dosage  of  estrogen>  given  4  hours  before  cold  ex¬ 
posure  resulted  in  a  marked  lipotropic  action  of 
Injected  ethionine.  (From  the  author's  abstract* 


60*5 

Jaulmes,  C., 

and1  A.  Bdnltte 

[ACC  LIMATIZATION  TO  COLD']  Acclimatation  au 
froid.  Revue  m^dlcale  francaise  (Parts'),  37  (6): 
363-368.  June  1956.  In  Frencn,  with  English  sum¬ 
mary  (p.  368).  DN'LM 

Selecting  persons  who  can  tolerate  cold  is  impos¬ 
sible  by  ordinary  medical  tests.  Diet  for  cold  cli¬ 
mates  was  found  to  be  dependent  upon  physical  strain 
and  dress  variable  according  to  varoius  atmospheric 
conditions  (cold,  humidity,  wind,  altitude),  but  essen¬ 
tially  With  many  layers  ot  air  between  the  garments. 
In  a  cold  environment,  prevention  of  frostbite  is 
essential,  and  rapid,  intense  heating  is  recommended 
for  therapy  in  cases  of  acute  hypothermia.  On  the 
whole  it  is  stated  that  cold  acclimatization  depends  on 
clothing,  diet,  training,  and  mental  and  physical'  ef¬ 
ficiency. 

60*6 

Jaulmes,  C., 

and  A.  Bdnltte 

[ACCLIMATIZATION  TO  HEAT]  L  accllmataUon  4 

la  chaleur.  - Revue  mJdlcale  fran^alse  (Paris), 

37  i('5):i  353-360.  June  *956,  In'  French,  With  English 
summary  (p.  360).  DN'LM 

Chemical  regulation  plays  a  small  role  tn  the 
body's  control  of  heat.  Body  temoerature  is  prl  - 
r.iarliy  controlled  by  physical  regulation.  Upon  heat 
exposure,  loss  of  body  water  and  sodium  chloride 
are  the  symptoms  observed  first:  when  these  are 
compensated  acclimatization  Is  possible.  Consider¬ 
ation  is  given  to  the  disorders  caused  by  heat:  de¬ 
hydration  syndrome  and  hyperthermia. 


6017 

Kassenaar,  A.  A.  H.t 

L.  'Jpi  F.  Lameyer,  and  A,  Querido 
THE  E  FFECT  OF  ENVIRONMENT  A  L  TEMPERATURE 
ON  THE  BLOOD  PROTEIN  BOUND  IODINE  CONTENT 


OF  THYROXINE  MAINTAINED  THYROIDECTOMIZED 
RATS.  —  Acta  endocrinologica  (Copenhagen),  21  (*)): 
37-40.  Jan.  *956.  In  English.  DNLM 

Thyroidectomized'  rats  kept  at  4“C.  and  maintained 
oh 6  mg.  of  dl-thyroxine  per  day  had'  significantly 
lower  protein  -bound-  iodine  blood  levels  than  did  ani¬ 
mals  kept  at  21°C.  or  32°C.  In  normal  rats  an  almost 
significantly  higher  ( 0.002  <  'P  <  'O.'.'.OS)'  protein-bou’id- 
iodine  level  of  blood  was  found  when  the  animals  were 
kept  at  4°C.  as  compared  with  the  values  obtained  at 
room  temperature  of  32 °C.  (From  the  authors'  sum¬ 
mary) 

60:18 

KlrsteihS:,  A, 

SURVIVAL  OF  CORTISONE-  AND  CORTICOTROPIN- 
TREATED  RATS  DURING  EXPOSURE  TO  COLD.  — 
Surgery,  40  (2):  337-348.  Aug.  *956. 

DLC  (RDI.S78,  v.  40) 

The  tolerance  to  cold  (-9°C.)  ini  rats  is  significant¬ 
ly  greater  at  rest  than'  during  moderate  exercise. 
Short-term  cortisone  or  corticotropin  administration' 
prior  to  and/or  during  exposure  to  cold  did  not  appre¬ 
ciably  influence  tolerance  of  anesthetized  or  non- 
anesthetized  rats  to  cold,  neither  at  rest  nor  during 
moderate  exercise.  Adrenal  suppression  (medical 
adrenalectomy)  did  not  significantly  alter  the  toler¬ 
ance  to  cold  of  rats  at  rest  or  during  moderate  exer¬ 
cise.  Long-term  intermittent  cortisone  administra¬ 
tion  prior  to  exposure  to  cold  definitely  increased  the 
'tolerance  Of  rats  to  cold,  both  at  rest  andi  during' 
moderate  exercise.  (Author's  summary,  modified) 

60*9 

Kuhn,  L.  A. 

THE  EFFECTS  OF  ARCTIC  CLIMATE  AND  DIFFER¬ 
ENT  SHELTER  TFMFERATURES  ON  THE  ELEC¬ 
TROCARDIOGRAM,  —  Abler.  Heart  Jour.,  5*  (3>)s 
387-397.  March  1956.  DLC  (RC681.A1A58,  v.  51) 

Normal  men  between  20  and  21  years  of  age  per¬ 
formed  standard  work  outdoors  in  an  artic  climate 
(average  temperature  -16.4°F.,  with  a  low  of  -34“F.) 
while  living  in  shelters  with'  temperatures  of  50°  or 
70“ F.  Significant  electrocardiographic  changes  oc¬ 
curred  with  greater  frequency  and  severity  in  the 
arctic  climate  after  both  heavy  and  light  work.  No 
abnormalities  were  observed  in  the  resting  electro¬ 
cardiograms.  Depression  of  the  RS-T  segment,  in¬ 
crease  in  height  of  the  T  wave ,  premature  ventricular 
contractions,  and  disappearance  of  the  R  wave  in  Vg 
were  the  principal  post-exercise  ECG  alterations 
observed.  Changes  were  more  severe  in  men  living 
rift  the  '501°  ip.  arctic  shelter  than  tit  'those  housed  at 
70  “E, 
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Lamport.  H. 

TOLERANCE  TO  HEAT  EXPOSURE  OF  THIRSTING 

MAMMAL  [Abstract], - Federation  Proceedings, 

15  (1,  part  I):  1*5.  March  *956. 

DLC  (QH301.F37,  v.  *5) 

The  thermal  response  of  a  thirsting  mammal 
exposed  in  a  dry  environment  hotter  than  body 
temperature  is  estimated,  assuming  that  the  ani¬ 
mal  >i!s  covered  with  fur  or  clothing  which  *•  not 
wetted  by  perspiration  but  permits  its  free  evapo- 


Considering  a  sinusoidal  diurnal  fluetua- 
Upn,  in  environmental  temperature  or  a  fixed  one 
this  analysis  leads  to  the  conclusion  that  the 

Deriod  ‘7,“  m  better  11  ca*  withstand  a 
,hef  ef°8Ure  without  water,  provided 
«mt  food  is  freely  available.  However,  allowing 

f^rfth<Lmet?bOU8n>  needed  to  Permit  foragingTor 
food  where  it  is  scarce  infficates  an  optimum  size 

ronrt^f  fT®  mammal  US®*  (given  Stressful 
conditions.  (From  the  author's  abstract); 


6021 

Lavenda,  N., 
and  Fts  '(Si  BartJ.ett 

EOSINOPHILS 

pf . 8*  STRESS  |f Abstract®. 

1956  ”  Proceedin«8.  15  <1.  R:  Ilk  March 

’  QLC  (QH301.F37,,  v.  15) 

*8*J  sabjected  to  coldi  stress  fnrc):  for 
*"»'  differential  deteriLaf 
WehU  l  7:7  prlor  to  M®  ^a*  hours  and 
tT ffiEf-  h°UrS  ffter  eMQSure.  Before  exposure 
to  cold;  there  was  invariably  a  greater  concentra- 
0on  of  eosinophils  in  the  tail  than  in  the  circula¬ 
tion  from  (the  heart.  Four  hours  after  exposure 

irTthe  'tail  yaK i*?»  concentration 

J  >h!  1  with  *  moderate  rise  in  the  blood 

*,7  heart"  Twenty*f°ur  hours  later  the  eosino- 
phll  concentration  to  both  the  heart  and  tail  re 
W  to  the  level  of  the  unexposed^^,* 
(Authors''  abstract,  modified)  ' 

6022 

L«  Blanc,  J. 

or  W*WMS*fi dm 

a&it&ie:  mnatsisrr^ 

Soldiers  exposed  for  four  months  to  an  Arctic 
to  coldofTr  FT*  8Ubje,lted  t0  *  «*  exposure 
%  -  fnte*.  hS 

“  and  ,rectil  temperature  during  test  exposes 

1 ,7-  “L0*6  Arctic  PiWodl  were  found^m  be 
tower  than  those  observed  earlier  during  the  Pert 
7°r  t78*  observed  in  warm-adapted  subfecto 
while  shin  temperatures  were  similar  in  all 
(groups.  The  results  do  not  Substantiate  the  hv 

CJSkwJSSi®  «M»ai 

economical  levels,  re 
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Ce Blanc,  J.  s. 

OF  “anwal  dexterity  m  the 

jSv  1956"  Applied  Physiol.,  9  (1):  62-64. 

J'Uy  1956‘  OtC  (QP1.J72,  v,  a), 

hJd\lrTr  d1fterity  oi  8ubiects  in  whom  the 
hand*  arm,  or  finger  was  selectively  cooled  was 

«fl  \r  1,  **&»££ .fKSUirc" 

test  B.  After  finger  Cooling  a  sharp  drop  in  test 

143 
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A  and  no  impairment  of  dexterity  in  test  B  were 
observedl  It  is  indicated  that  both  increased  vis1 
cosity  of  (the  synovial  fluid  of  the  (finger  and!  a 

Icreasf  iffin^  7  COolln*  in  .he 

decrease  in  finger  dexterity  observed  in  cold. 

6024 

Lemaire,  R,, 

-  M,  Bo ura 

AT  ON  THE  ^tensity  of 
m^°J?„R“actions  solved  in  the 
J7fNTE^ANCE  °’f  ARTERIAL  PRESSURE]  Effects 

ttwim-m.  <wm%Tw» .'gaei 

Stood!  Ipressitoe  measurements!  were  made  in 
anesthetized  btvagotomized  dogs  exposed  to  turn 

^^^45  minutes'. 

S 

resets;  may  be  attributed  to  central  wd  peripher  “ 
nervous  mechanisms  and  hormonal  mechanisms 
Me Jlsturbed  in  an  independent  maimer  by 
MhfldnuinF  temperature;  increased  sens!- 
thermnrn..  "B^rtory  mechanisms  during 

thermolysis  reactions  caused  by  elevated  central 
temperature,  and  thermal  vasotolatory  reacCtomT 
under  the  regulation  of  the  sympatheflc  nerwU8 
ST*™  controlled  by  the  cortlco-hypothalamlc- 
mesencephalic  centers.  “Mamie 

@925 

Lems#©,  (RJ 

imTOR  m  A  tropical 

***  *  1  aviateur  en  cllmat  trop- 

ImirM li  ST  !  ^rien"e8  Raises  (Paris),  li 
U18).  441-451.  Aug, -Sept.  1956.  In  French.  “ 

§LC  (UG625.F8F66,  v.  li) 

essentinDv  fh  “*  “Vl8tor  ®  troP1^  climates  is 
*Une  88  Mit  in  temperate  eli- 
n»tes,  but  the  continual  change  from  warm  tn  u, 

!3iratTe8  ln  Hylng  oftMresults  lift  fatigue  The 
S"1  l8HnrUe8,ed  *  lassitude  in  sonTln 
*vi(fcals  and  hyperactivity  in  others,  insomnia 
abd^^gesave  disturbances  resulting  from  lowered 
resistance  to  microbial  infection:  Exposure  To  warm 
0ften  ‘MPalfS  efficiency  by  inducing 
phYrtologtcal  changes  unfavorable  to  flying,  such  as 

«*  2 

suggested  that  high  performance  may  be  furthered 

by  elimination  of  aviators  with  impaired  thermorec 

777  functlon  from  tr°pical  duty,  by  acCUnmtlza-' 

6026 

Masoro,  E.  J., 

apd|  C.  L.  Asuncion 

f£FrY  ACID  SYNTHESIS  FROM  DIETARY  rionn 

;™ate  in  relation  toIoJ SSSbSS89’ 

[Abstract],  Federation  Proceedings  15  # 

(Part  I.):  1-26.  March  1956:  DLC  'HiMm.mX  15) 

lat^'tuh61^6  P7Ced  ,n  *  meta holism  cage  venti¬ 
lated  with1  carbon!  dioxide-free  air  af  ,  -  -  , 

of  24"-  27"  C  and  V  K°r  temperatures 

and  Z--6  C.  ln  toe  case  of  control 
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and  cold  rats,  respectively.  'During  a  24- hour  pe¬ 
riod  the  rat  was  allowed  to  eat  ad1  libitum  a  diet 
composed!  of  25%  casein,  10%  lat,  and  51%  uni¬ 
formly  Cl*- labeled  glucose,  then  killed  andi  ana¬ 
lyzed  for  fatty  acid-CH  content.  The  percentage 
of  glucose- CH  converted  to  Gt4®,2  varied  consid¬ 
erably  but  in  most  cases  was  greater  than  50%  of 
the  ingested  C'H.  The  percentage  of  Cll  incorpo¬ 
rated  into  fatty  acids  also  showed  a  considerable 
range.  When  the  data  are  expressed  in  milligrams 
of  ingerted  glucose  converted  to  fatty  acids,  the 
cold-exposed  rats  showed  at  least  as  great  a  lip- 
ogenic  activity  as  did  the  control  animals.  (Authors' 
abstract,  modified) 


6027 

Mills,  A.  W. 

FINGER  NUMBNESS  AND  SKIN  .TEMPERATURE. 

- Jour.  Applied  Physiol. ,  9  (;3-):  447.-4'50v  Nov. 

1958,  DLC  i(QPl .  J'7i2;,  V.  9.) 

The  tactile  dlscFimination  of  the  right  index  fin¬ 
gertips  of  men  exposed  for  20  minutes  to  a  cold' 
environment  (14°  to  -23°Q  was  found-  to  decrease 
with-  the  skin  temperature  of  the  same  area.  The 
measure  of  tactile  discrimination  was  minimum 
separation  between  two  edges  at  which  they  could 
be  discriminated  as  two.  The  log  log  of  this  sep¬ 
aration  was  found  to  be  Inversely  proportional  to 
akin  temperature  between  0°  and  *33°C.  If  the  fin¬ 
ger  was  rewarmed  by  a  phase  of  spontaneous  vaso¬ 
dilatation,  which  generally  developed  after  15  min¬ 
utes  of  exposure  to  -18°  to  - 23 °C., tactile  dis¬ 
crimination  recovered  with  the  rise  in-  skin  tem¬ 
perature.  If  spontaneous  rewarming  did  not  occur 
at  that  temperature,  frostbite  usually  ensued.  (.Au¬ 
thor's  abstract) 

6028 

Nedzel,  A.  J., 

and  Jessie  Brown 

EFFECTS  OF  BODY  CHILLING  UPON  THE  BLOOD 
VESSELS  OF  DENERVATED  AND  INTACT  KID¬ 
NEYS  IN  DOGS  AND  RABBITS:  FINAL  REPORT. 

— -  Jour.  Aviation  Med.,  27  (3):  236-238.  June 
1956.  DLC  (RC1050.A36,  V.  27) 

Chilling  of  the  dog' »  uody  leads  to  a-  considerable 
suppression,  for  a  time,  of  urine  flow  from  the  in¬ 
tact  kidney,  while  in  the  denervated  one  this  Is  not 
observed.  Chilling  of  rabbits  affects  mainly  the  cor¬ 
tical  part  of  the  Intact  kidneys,  where  the  number 
of  blood  vessels  and  glomeruli  Is  considerably 
diminished.  In  the  denervated  kidneys  this  is  not 
noted.  It  is  suggested  that  the  application  of  cold 
to  the  skin  causes  a  response  in  the  vascular  bed 
of  the  kidney.  This  response  is  of  the  type  usually 
seen  In  a  group  of  extra-  abdominal  organs  which 
in  general  react  in  a  vegetative  manner  similar  to 
that  of  skin.  ((Authors"  conclusions) 
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Nelson.  B.  If., 

R.  H.  Egdahl.  and  0,  M..  Hume 
CORTICOSTEROID  SECRETION  IN  THE  ADRENAL 
VEIN  OF  THE  NON- STRESSED  DOG  EXPOSED  TO 
COLD.  —  Endocrinol,,  58 '(3!)i:  309-314.  March  1996. 

DLC  (QP187.A25.  v.  58) 

The  adrenal  secretion-  of  1 7 -hydroxycort-i  coster  ends 
was  Otiservedt  in  dogs  exposed1  -to  a  temperature  of 
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-ICC.  for  periods  of  1-33  hours  three  to  nine  days 
after  insertion  of  a  permanent  cannula  in  the  iumbo- 
adrenal  vein.  No  consistent  rise  in  corticosteroid 
secretion  from  the  basal'  level  was  observed  in-  dogs 
exposed  to  cold.  Elevated1  corticosteroid1  values 
were  found  during  surgery,  following  warming  after 
cold  exposure  and1  after  file  administration  of  ACTH 
in  cold  or  at  room  temperature.  It  is  suggested  that 
Che  observed  basa'l1  seef etipn  of  6  mg,  17-hydroxycor- 
ticosteroids  per  24  hours  may  be  adequate  to-prevent- 
pituita-ry  stimulation  in  cold,  or  'that  the  dog  -is-  less 
sensitive  to  -cold]  stress  'than-  af e  -©the#  animals  to 
which  an-  adrenal  reaction  (to  cold  has  been  seen-. 


6030 

Nicholls,  D. , 

F.  C.  Heagy,  and  R.  Ji,  Roaslter 
PHOSPHORUS  METABOLISM  OF  THE  ADRENAL 
GLAND  OF  THE  RAT:  EFFECT  OF  EXPOSURE  TO 
A  COLJ>  EN^ION^NT:  FOR  flGHT  DAYS  ON 
THE  AMOUNTS  AND  P32-LABELLING  OF  PHOS- 
PHOUPID  AND  RIBONUCLEIC  ACID.  —  Canad. 
Jour.  Bloc  hem.  and  Phyalol.  (Ottawa),  34  (3;):  543- 
553.  May  1956.  DLC  (R11.C37,  v.  34.) 

The  Incorporation  of  Inorganic  phosphate  labelled 
with  P32  Into  the  Upld  P  and  ribonucleotide  P  of 
the  adrenal  glands  of  rats  exposed  to  cold  (3°  C. ) 
for  eight  days  was  measured  18  hours  alter  the 
P32  Injection.  In  the  cold-exposed  animals,  there 
was  a  decrease  In  the  specific  activity  of  both 
the  Upld  P  and  the  ribonucleotide  P  and  also  a  de¬ 
crease  In  the  specific  activity  of  the  Upld  P  and 
the  ribonucleotide  P  relative  to  that  of  the  inor¬ 
ganic  P  of  the  adrenal.  The  cold  exposure  caused 
an  Increase  to  the  amounts  of  lipid  P,  ribonucleic 
acid  (RNA),  and  desoxyribonucleic  acid  (DNA)  per 
pal-r  of  adrenals.  There  Was  an  Increase  to  the 
ratio  Upld  P :  DNA-P,  but  no  change  to  the  ratio 
RNA-P  :  DNA-P.  Calculation  showed  that  the  cold 
exposure  caused  a  decrease  in  the  percentage  re¬ 
newal  rate  of  both  lipid  P  and  rlbonucleoUde  P, 
most  of  which  could  be  attributed  to  the  increased 
amounts  of  lipid  P  and  ribonucleotide  P  present  at 
the  beginning  of  the  Isotope  experiment.  However, 
when  allowance  tor  this  was  made  by  calculating 
-the  renewal  rates  of  the  P  of  -the  phoabhpU'ptd  andi 
RNA  per  pair  of  adrenals,  the  values  remained 
siU'ghtiy  less  toi  -the  cold-exposed  am'malsi,  ((Authors' 
abstract) 

6031 

Nungesser,  W.  C. 

RENAL  RESPONSES  TO  COLD  EXPOSURE  OF 
LARGE  v.  SMALL  DOGS  [Abstract]. - Federa¬ 

tion  Proceedings,  15  (1,  part  1):  138-139.  March 
1956.  DLC  (QH301.F37.  v.  15) 

Trained,  unanesthetized  small  female  dogs  (8-10 
kg.)  expo  Bed  for  one  hour  in  a  room  cooled  to 
near  0°  C. ,  showed  a  decrease  in  effective  renal 
plasma  flow ,  glomerular  filtration  rate,  and  urine 
volume.  Skin  temperatures  of  the  foot-pads  and 
trunk  also  decreased  in  these  animals.  In  the 
present  series  large  female  Labrador-type  dogs 
weighing  about  25  kg.  were  studied  under  similar 
conditions.  The  responses  of  the  large  dogs  dif- 
fered  from  those  of  the  small  dogs  In  several  ways. 
The  giomerular  filtration  rate  usually  increased, 
while  the  renal  plasma  flow  either  increased  or 
did  not  change.  The  large  dogs  showed  a  greater 
fail  in  trunk  surface  temperature  than  did  the 
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small  dogs  when  exposed  to  the  same  cold  condi¬ 
tions.  The  urine  volume  usually  decreased  in  both 
groups.  Urine  osmolarlty  and  the  osmotic  E/P 
ratio  increased,  suggesting  that  active  tubular  fe- 
absorption  of  water  was  Increased  in  the  cold. 
(Author's  abstract) 


6032 

Peacock,  L.  J. 

A  FIELD  STUDY  OF  RIFLE  AIMING  STEADINESS 
AND  SERIAL  REACTION  PERFORMANCE  AS  AF- 
FEC  'ED  BY  THERMAL  STRESS  AND  ACTIVITY. 
—  Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
Report  no.  231,  April  18,  1956.  1149  p.  (Project 
no.  6-95-20-001).  AD  92  230  UNCLASSIFIED 

Rifle  aiming  steadiness  and  serial  reaction  per¬ 
formance  were  investigated  under  conditions  of 
heat  and  cold  stress.  It  was  found  that  short  dura¬ 
tion  activity  under  cold  stress  resulted  in'  ah'  in¬ 
crease  in  horizontal  tremor,  and  that  a  2-hour 
forced  march  in  low  ambient  temperature  resulted 
in  increased  tremor  in  both  horizontal-  and  vertical 
dimensions.  Heat  stress  appeared  to  cause  no 
changes  in  rifle  aiming  steadiness.  The  serial' 
reaction  test  was  not  sensitive  to  heat  or  cold 
stress.  (Author's  abstract) 


6033 

Pepler ,  R.  D. 

THE  EFFECTS  OF  HIGH  AIR  TEMPERATURES  AND 
HUMIDITY  ON  PERFORMANCE.  —  Flying  Person¬ 
nel  Research  Committee  (Gt.  'Brit,,)'.  FPRC  no.  961.2, 
Jan.  1956.  1  p.  AD  96  383  UNCLASSIFIED 

A  summary  is  presented  of  experimental  findings 
in  regard  to  the  effect  of  high  air  temperature  and 
humidity  separately  of  in  combination  with  other 
stresses  on  the  performance  of  acclimatized  and 
unacclimatized  individuals.  In'  general,  efficiency  in 
Carrying  out  skilled  tasks  in  warm'  atmospheres  de¬ 
clines  within  the  first  few  minutes.  This  effect  on 
ipeffbfmance  is  proportionately  greater  If  additional 
stresses  are  present.  Although  a  man  may  be  able 
to  compensate  for  adverse  climatic  effect  under 
certain  conditions,  it  is  done  often- by  neglecting 
other  features  of  the  situation. 

6034 

Kahandraha,  T. , 

and  A.  R.  Rat slma manga 

[COMPARATIVE  EFFECTS  OF  CORTICOSTEROID 
PRECURSORS  INCUBATED  IN  THE  PRESENCE 
OF  SCORBUTIC  OR  NORMAL  ADRENAL  ON  THE 
RESISTANCE  OF  ADRENALECTOMEED  RATS  TO 
COLD]  Effete  comparatlfs  de  prdcurseurs  de  cor- 
tlcostdroldes  lncubds  en  presence  de  surrdnale 
scorbutlque  ou  normal  fur  'la  resistance  au  Iroid 
de  rats  surrSnaloprlves.  —  Journal  de  physlologle 
'(iParl'Sl):,  48  (3):  696-697.  May-June  1956.  DNLM 

Adrenaiectomlzed  rats  exposed  to  cold  (0°  C.  )i 
were  administered  Incubated  products  (normal  or 
scorbutic  adrenal  extract  with  cholesterones).  The 
results  showed  the  Important  role  of  vitamin  C 
In  the  biosynthesis  and  metabolism  of  corticos¬ 
teroids  active  in  the  resistance  of  the  body  to  cold. 
Vitamin  C  appears  to  have  a  protective  rote  In  the 
physiological1  activity  of  corticosteroids.  Choles- 
terones  In.  the  presence  of  a-r  adrenal  rich  :lh'  vita¬ 


min'  C  are  transformed  Into  active  polar  corti¬ 
costeroids  capable  of  prolonging  survival  of  adre- 
nalectomized  rats  exposed  to  cold.  These  findings 
were  not  observed  when  scorbutic  adrenal  extract 
was  used. 


6035 

Ralli,  E.  P. , 

J.  Kuhl,  H.  Gershberg,  E.  M.  Beck,  E.  R.  Street, 
and  B.  Laken 

EFFECTS  OF  VITAMIN  SUPPLEMENTATION  OF 
THE  DIET  ON  REACTION  TO  SHORT-TERM  COLD 
STRESS  IN  NORMAL  YOUNG  MALE  ADULTS.  m 
Metabolism,  5  (2):  170-196.  March  1956. 

DLC  (R850.M38,  v.  5) 

Young  men  exposed  to  a  short-term  cold  stress 
(Immersion  In  water  at  9.3*  C.  for  8  minutes) 
were  studied  before  and  after  six  weeks  of  treat¬ 
ment  with  either  calcium  pantothenate,  vitamin 
B.j2  or  the  whole  vitamin  B  complex  plus  ascor¬ 
bic  acid.  Cold  stress  caused  a  fall  In  temperature 
in  all  subjects,  except  the  group  receiving  vitamin 
B.12  which  displayed  a  higher  temperature  one 
hour  after  stress.  Treatment  did  not  affect  blood 
pressure,  heart  rate,  serum  water  and  sodium 
levels,  blood  sugar,  or  plasma  potassium  levels. 
Cold  stress  caused  various  changes  In  the  total 
numbers  and  proportions  of  white  blood  cells. 

After  the  administration  of  vitamin  B42,  the  levels 
of  serum  protein  were  significantly  lower  than 
before.  Blood  lactic  acid,  which  rose  immediately 
after  stress,  was  not  affected  by  the  treatment. 

The  administration  of  whole  B  complex  plus  ascor- 
blc  acid,  or  of  calcium  pantothenate,  decreased 
serum  cholesterol  levels.  Serum  chloride  levels 
after  stress  were  lower  lh  the  pantothenate  and 
placebo  treated  groups.  In  normal  young  males  on 
adequate  diets,  supplementation  with  large  doses 
of  vitamin  fractions  did  hot  Influence  the  capacity 
to  recover  from  the  effects  of  cold  stress. 
(Authors1  summary,  modified)  (24  references) 


6036 

Robinson,  K.  'V. , 

and  W.  V.  Macfarlanc 

THE  INFLUENCE  OF  ENVIRONMENTAL  TEMPER¬ 
ATURE  ON  THE  'LEVEL  OF  F'LASMA  ANT itl'DRETlC 
SUBSTANCES  IN' THE  RAT.  -==  Australian'  Jour.  Biol. 
Sci.,  9  (1):  130-138.  Feb.  1956.  DNLM 

The  level'  of  plasma  antidiuretic  substances  was 
doubled  when  rats  were  exposed  continuously  to  an 
environment  0f  95 "  F.  for  28  days,  and  was  reduced  to 
half  with  continuous  exposure  to  cold  (43°  F .).  When 
reduction  in  body  weight  accompanied  heating  j  the 
antidiuretlc  potency  of  the  blood  was  markedly  in¬ 
creased.  Exposure  to  a  temperature  of  104  F.  for  2 
hours,  whether  acutely  of  once  dally  for  28  days, 
failed  to  alter  the  concentration  of-  antidiuretic  sub¬ 
stance  in  the  blood.  A  single  exposure  to  these  con¬ 
ditions  for  4  hours  produced  a  four-fold  rise  in  the 
level.  The  release  of  antidiurelir  substance  appears 
to  arise  from  heat -induced  dehydration  and  from  the 
response  of  receptors  to  heal  as  such.  Plasma  pro¬ 
tein  concentration  changed  In  the  same  direction  as 
antidiuretic  substance  concentration.  Acclimatization 
to  heal  or  cold  did  not  alter  sensitivity  of  the  rat's 
kidney  tubules  to  exogenous  pitressin.  Adrenalectomy 
failed  to  produce  any  ctange  in  antidiuretlc  activity  Of 
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the  blood  during  short,  acute  beat  exposure.  (Authors' 
summary,  modified) 


6037 

Roddie,  I. 

3i.  T.  Shepherd,  and  R.  F.  Whelan 
EVIDENCE  FROM  VENOUS  OXYGEN  SATURATION 
MEASUREMENTS  THAT  THE  INCREASE  IN  FORE¬ 
ARM  BLOOD  FLOW  DURING  BODY  HEATING  IS 
CONFINED  TO  THE  SKIN.  —  Jour.  Physiol.  (London.) 
134  (2):  444-450.  Nov.  28,  1956. 

DLC  (Q)P1'.J75.,  v,  134) 

The  oxygen  saturation  of  blood  samples  withdrawn 
s'  multaneously  from  a  superficial  and  a  deep  forearm 
vein  was  determined  before  and  during  body  heating 
in  eight  subjects.  During  30-40  minutes  of  heating  by 
immersion  of  the  feet  and  calves  in  warm  water,  the 
oxygen  saturation  of  the  superficial  blood  samples 
gradually  increased  from  40-72%  to  85-99%.  No  in¬ 
crease  was  observed  in  the  oxygen  saturation  of  the 
deep  samples.  Since  the  superficial  vein  drained* 
chiefly  skin,  and  arterial  oxygen  saturation  and  the 
metabolism  of  forearm  tissues  were  unchanged  dur¬ 
ing  heating,  it  is  concluded  that  the  observed  changes 
in  venous  oxygen  saturation  reflected  changes  in 
blood  flow,  it  is  indicated  that  the  increase  in  fore¬ 
arm  blood  flow  during  heating  consists  entirely  of  an 
incf ease  in  skin  blood  flow. 


6038 

Sapin-Jaloustre,  J. , 

and  H.  Sapin-Jaloustre 

[THE  SLOWING  OF  THE  RATE  OF  GROWTH  OF 
THE  NAILS  AND  HAIR  IN  THE  ANTARCTIC] 

Le  ralentiflsement  de  la  rltesse  de  croistance  des 

phanCres  dans  l'Antarctlque. - Presse  mddicale 

(Paris),  64  (38):  901-903.  May  12,  1956.  In  French. 

DNLM 

The  rate  of  growth  of  the  hair  and  fingernails 
was  measured  in  several  subjects  during  an  ex¬ 
tended  exposure  to  a  temperature  of  7-14°  C.  in 
the  Antarctic.  The  average  daily  rate  of  growth  of 
the  left  thumbnail  of  four  subjects  for  a  six- month 
period  was  0.102  mm. ,  or  6/10  the  rate  observed 
by  other  Investigators  In  France.  The  average  daily 
growth  rate  of  the  hair  of  the  head  In  two  subjects 
(0.278  mm. )  and  of  the  beard  in  one  subject  was 
Also  6/10  the  rate  found  in  temperate  climates. 

The  data  suggest  a  permanent  decrease  In  the  sur¬ 
face  temperature  of  men  a#  a  result  Of  acclimati¬ 
zation  to  cold. 

6039 

Sealander,  J.  A. 

INFLUENCE  OF  TEMPERATURE  STRESS  ON  UP¬ 
TAKE  OF  P3i  IN  THE  RAT.  ***“  Amer.  Jour. 
Physiol. M6  (2):  227-230.  Aug.  1956. 

DLC  (QP1.A5,  v.  Igfli), 

Tissue  measurements  of  P3'2  and  total  P  were 
made  48  hours  after  intraperitoneal  injection  of 
tracer  phosphorus  in  rats  exposed  to  cold  (2°  C.) 
or  heat  (35°  C.)  for  10  to  30  days.  Cold- stressed 
animals  showed  a  decrease  in  the  P®2  concentra¬ 
tion  of  bone,  adrenals,  and  liver,  an  increase  in. 
brown  fat,  and  no  significant  change  in  body  fat. 
Heat- exposed  animals  showed  an  increase  In  the 
p22  concentration  of  bone,  adrenals,  and  liver,, 


andi  no  significant  change  in.  other  tissues.  In  rats 
exposed  to  cold  the  relative  specific  activity  of 
adrenals,  brown  fat,  and  body  fat  was  increased 
after  10  days  and  decreased  thereafter,  while  the 
activity  of  liver  and  bone  was  progressively  de¬ 
creased.  In  heat- stressed  animals  specific  activ¬ 
ities  after  10  days  were  decreased  In  bone,  liver, 
and  body  fat,  and  greatly  increased  in  the  adre¬ 
nals  and  in  brown  fat;  this  trend  was  reversed 
with  continued  heat  exposure.  The  changes  with 
continued  exposure  are  attributed  to  dilution, and 
the  vascular  shifts  and  hormonally  conditioned 
metabolic  changes  associated  with  acclimation.  In 
igeneral1,  total  P  levels  increased  progressively 
during  exposure  to  cold  (except  for  bone)  anil  de¬ 
creased  (luring  exposure  to  heat. 


6040 

Sellers,  E.  A., 

and  R.  W.  You 

DEPOSITION  OF  FAT  IN  CORONARY  ARTERIES 
AFTER  EXPOSURE  TO  COIJ5.  =  Brit.  Med.  Jour. 
(London),  no,  4971:  845-849.  April  14,  1956. 

DLC  (R31.B93,  no.  4971) 

Over  half  of  the  rats  fed  a  stock  ration  and  ex¬ 
posed  to  cold  ( 1  - 3°  C.  for  18  months)  developed 
lipoidosis  of  the  coronary  vessels.  Total  blood  lip¬ 
ids  and  free  and  bound  cholesterol  were  signifi¬ 
cantly  Increased.  In  several  cases  aortic  lesions 
and  hypertension  were  observed.  Coronary  lipoid¬ 
osis  was  produced  In  rats  fed  a  high-fat,  hlgh- 
cbplestefol1  diet  with,  choline  and!  exposed  to  cold 
for  six  weeks.  Myocardial  lesions  were  observed 
In  these  animals  whether  choline  was  §fes#nt  or 
not.  Arterial  lesions  were  hot  found  in  fats  fed  the 
same  diet  without  choline. 


6041 

Stevens,  C.  E., 

S.  A.  D'Angelo,  K.  E.  Paschkis,  A.  Cantarow, 
and  F.  W.  Sunderman 

THE  RESPONSE  OF  THE  PITUITARY-  THYROID 
SYSTEM  OF  THE  GUINEA  PIG  TO  LOW  ENVIRON¬ 
MENTAL  TEMPERATURE.  -  Jefferson  Medical 

Coll.  Daniel  Baugh  Institute  of  Anatoi  iy  and  the 
Division  of  Endocrine  and  Cancer  Research,  Phila¬ 
delphia,  Pa..;  issued  by  Schppi  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  ik>.  55-21, 
April  1956.  12  p.  AD  113  515  UNCLASSIFIED 

Essentially  the  same  as  Item  no.  5007,  vol.  IV. 
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Sutherland,  G.  B., 

and  D.  H.  Campbell 

COLD-ADAPTED  ANIMALS,  t  CHANGES  IN 
BLOOD  CLOTTING  AND  ELECTROPHORETIC 

PROPERTIES  OF  RABBIT  PLASMA. - Proc. 

ioe.  Exper.  Biol,  and  Med.,  94!  (1):  64-67.  Jan, 

1956.  DLC  (QP1.S8,  v.  91) 

Rabbits  maintained  for  two  months  at  4*  C.  de¬ 
veloped  Increases  In  platelet  and  erythrocyte  count, 
hematocrit,  plasma  protein  concentration,  -globu¬ 
lins  and  fibrinogen,  and  in  whole  blood  and  plasma 
clotting  times.  Decreases  occurred  in  serum  albu¬ 
min  concentration  and  prothrombin  time.  It  Is  sug¬ 
gested  that  retardation  of  clotting  in  spite  of  de¬ 
creased  prothrombin  time  may  be  due  tp>  an  in- 
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crease  ini  the  resistance  of  platelets  or  to  chemi¬ 
cal  alteration  of  thromboplastin.  ((Authors’  sum¬ 
mary,  modi  fued). 

6043 

Sutherland!,  G.  B. , 

and  D.  Hi  Campbell 

IMMUNOCHEMICAL  AND  BLOOD  CHEMISTRY 
STUDIES  OF  "COLD  ADAPTED”  ANIMALS.  —  Cali¬ 
fornia  Insl.  of  Tee'hnol. ,,  Pasadena;  issued!  toy  Arctic 
Aefomedieai  Lab,,  Laddi  Air  (Force  Base,  Alaska 
(project  no.  8-7951)  (Unnumbered  report!]!,,  Sept.  1956. 
37  p.  AD  116  884  PB  124  783 

Eleelrophoretie  patterns  were  Obtained!  for  blood 
samples  of  4  arctic  squirrels  injected;  with  bovine 
serum  albumin  (BSA),  The  negative  results  Obtained! 
may  indicate  a  seasonal  variation  in  this  species.  The 
USA-injected  squirrels  showed  two  components  in  the 
alpha  globulin  moiety,  and  normal  animal's  showed 
only  one.  jit  rabbits  exposed  to  Prolonged1  cold  i(4"'C. ,)i 
electrophoretic  evidchee  indicated1  a  decrease  im 
serum;  albumin  and  a  decrease  in  ibeta  globulin  and 
'fibrinogen  fractions.  Clotting  mechanism  studies 
Showedi  aiii  increase  ini  total  proteini,  platelet  and! 
erythrocyte  counts,  hematocrit,  blood  and  plasma 
Hotting  times,  and!  a  decrease  irt'  prothrombin-  time. 
The  level  of  ant  ibody  developed  appeared  to  be  un¬ 
altered,  (but  (the  rate  of  loss  was  much  lihereased!  iby 
exposure  to  cold. 

0044 

Swanson,  Hi.  f|. 

EFFECT  OF  TEMPERATURE  ON  INTERRELA¬ 
TIONS  BETWEEN  THYROXIN  AND  ADRENALINE 
[Abstract],  Federation  Proceedings,  15  (L, 
part  I):  163-184.  March  1956. 

DLC  (QH30LF37,  v.  15) 

fh|  influence  of  thyroxin  on  the  calorigenic  re¬ 
sponse  to  adrenaline  was  calibrated  by  measuring 
the  oxygen  consumption  and  body  temperature  of 
ifh.yroldeGtOititxed1  rats  receiving  dally  doses  of  0, 

6,  12,  24  and1  48' /fg  of  thyroxin  before  and!  after 
adrenaline  injection,  and  living  at  30°  C  ,  18°  C. 
and  10°  f.  The  calorigenic  action  of  adrenaline 
was  related  to  the  thyroxin  level.  The  Increased 
metabolism  with  decreased  temperature  may  be 
partly  chemical  and  partly  muscular.  In  coidi  ad¬ 
aptation,  an  increase  In  the  chemical1  component 
may  spare  the  muscles.  This  may  be  due  to  thy¬ 
roxin-adrenaline  Interrelationships,  in-  'Comparison, 
with  metabolic  rates  consequent  to  administered 
thyroxin,  the  oxygen'  consumption  of  intact  rats, 
measured  at  30°  C. ,  indicated'  a  doubling  of  thy¬ 
roxin'  .secretion  after  2- 5  weeks'  exposure  to  5°  C., 
andl  the  response  to  injected  adrenaline  was  Co fee - 
spondingly  greater.  Assuming  that  endogenous  ad¬ 
renal!  ne  secretion  is  maximaif  during  cold  expo¬ 
sure  (as  suggested  by  (the  retractility  to.  exoge¬ 
nous  adrenaline  when  oxygen  consumption'  is  meas¬ 
ured  at  10°  6.)!,  then'  the  function  of  (increase  dl  thy¬ 
roxin  secretion,  in  cold- adapted  animal's  lis  to  in¬ 
crease  tiie  efifcrti  vonoss  of  endogenous  .ldrcna.I'ine . 
(File  resjx'ivse  to  .vdiivih  lister-oil  adrenaline  at  70'  C 
confirms  itllre  incf  ease  inn  lih.yroxi'n  acti'vii'tiy. 

(Autlto.r  's  .vlislr.irl)' 
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ITIHlE  lE  FFF.tT  OF  A  MB  IE  NT  Kr'MiiPEiRATl'WE  ON 
I'FltlPM'F  It  At.  .('iltiftt'it  LA  TIlON  j  rk'i  Finlluisr,  dr ! 


Umgebungstcmjie  ratur  auf  die  Korperschalendurch- 
(blutung.  Arch  tv  fur  physikalische  Therapie  'Bal- 

ineoiognc  undl 'K'liimatolog.ie  (Leipzig),  6  '(31)):  158-162. 
May- June  1956.  In  German.  DNiLMi 

There  exists  considerable  controversy  in  the  re¬ 
search  literature  on  the  behavior  of  the  peripheral 
.circulation' m  the  human  organism  at  different  am¬ 
bient  temperatures.  While  some  cl'aimi,  on  the  basis 
of  direct  ealonmetrie  studies,  that  (the  peripheral 
circulation  remains  constant  (below  threshold  tem¬ 
peratures  of  28°C.  ,0 f  24'  C.,  others  have  found  that 
the  total  peripheral  resistance  increases  steadily 
from  +50”  to  I5°C.  The  author's  own  experiments 
showed  that  circulation  decreases  almost  linearly 
with  decreasing  temperature  from  +42”C.  to  5°C, , 
which  .indicates; 'that  the  hypothesis  of  an  over-all 
cireutatiofii  .GOnstancyi  in  (the  cdldl  is  uhsoyndL  (((F'foRj1 
■the  author's  summary) 
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Throny  H.  L. 

(THE  TEMPERATURE  GRADIENT  OF  THE  SKIN 
OF  THE  HUMAN  FACE  AT  VARYING  AMBIENT 
TEMPERATURES]  Der  Temperaturgi  a  client  In  der 
menschllchen  Gesichtshaut  bet  Elnwlrkung  ver¬ 
se  hi  edbner  Umgebungstemperaturen.  —  Pf'liigers 
Archiv  (fur  die  gesamte  Physiologic  (Berlin), 

263  (2)i;  169-  «|6;  1956.  In  German. 

DLC  (QP1.A63,  v.  263) 

The  temperature  gradient  of  the  cheek  during 
exposure  to  ambient  temperatures  ranging  from 
42°  to  0°  C.  was  Investigated  in'  a  single  subject, 
'Belpw  28-29°  C.  the  difference  in  temperature 
between  the  inner  and1  outer  surfaces  of  the  cheek 
showed  an  almost  linear  Increase  with'  declining 
ambient  temperature,  while  the  sublingual  tempera¬ 
ture  remained  largely  constant.  Above  28-29°  C., 
the  temperature  gradient  of  the  cheek  was  stable 
and  the  sublingual  temperature  was  increased. 
Theoretical  analysis  of  the  distribution  of  heat  in 
the  cheek  tissues  on  the  basts  of  measured  tem¬ 
peratures  indicated  the  presence  of  a  surface 
blood  flow  ipafaliel1  to  the  body  surface,  providing 
maximum  heat  conservation.  Values  for  heat  con¬ 
duction,  blood  flow,  and  heat  production  in  the 
tissues  of  the  cheek  showed  a  distinct  decline  with 
decreasing  ambient  temperatures. 
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Treadwell,  C.  R. 

EFFECT  OF  LIPOTROPIC  FACTORS  ON  COLD 
PHYSIOLOGY.  George  Washington  Unlv., 
Washington,  D.  C.  (Contract  AF  18(600)-463.  Proj¬ 
ect  not  22- 1301-0007).  Annual  Report,  Feb.  1* 
il955-#fnt  31.,  i'956t  AD  112  11.9 

UNCLASSIFIED 

The  experiments  (have  confirmed  the  conclusion' 
Of  the  previous  annual  report  that  Cold  Is  an  effec¬ 
tive  lipotropic  agent.  There  ts  no  demonstrable 
requirement  for  lipotropic  factors  In  the  cold  111 
rats  receiving  diets  containing  up  to  40%  fat.  The 
principal  effect  of  cold!  on  the  lipids  of  the  liver, 
blood,  adrenals,  and  kidneys  was  to  produce  a 
marked'  decrease  (to  norma, 1  teveisi)  in  the  neutral1 
fat  fraction.  Cold,  over  a  three  week  ipofiod!,  did 
not  tower  the  'free  of  , ester  cholesterol  content  of 
the  adrena'l's,  iindiratihg  a  later  adjustment  of  the 
animals  10'  flfie  immediate  stress  of  cold.  In  three 
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out  of  four  experiments  the  data  have  shown  that 
animal#  in  the  cold  on  high  fat  diets  can  utilize 
large  amounts  of  fat  without  metabolic  ketosis. 

Data  on  ketosis  in  the  cold  suggest  strongly  tha' 
previous  reports  of  metabolic  ketosis  were  due  to 
an  actual  or  relative  deficiency  of  calories.  In 
changing  from  a  low  fat  diet  to  a  high  fat  diet 
there  is  an  immediate  response  of  an  increase  in 
the  blood  lipid  fractions  both  at  25”  and  at*  1”  C. 

During  the  three-week  period  there  is  a  gradual 
return  to  control  levels  at  both  temperatures. 

Animals  at  1”  metabolize  large  amounts  of  fat 
without  an  Increase  in  blood  lipids  over  the  levels 
of  comparable  animals  at  25”.  (Author's  conclu¬ 
sions) 
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Vllegenthart,  Ji.  A. 

[SOME  INVESTIGATIONS  ON  THE  CHEMICAL 
MECHANISM  OF  THERMOREGULATION  BY 
STRESS  OF  COLD]  Enige  onderzoeklngen  over  het 
chemlsche  mechanisme  van  de  thermoregulatie  bij 
afkoellng.  =&  (Thesis,  Rijksuniversiteit  te  Utrecht) 
6l-  p,  Utrecht,  H,  Ji.  Smlts,  1-956.  to-  Dutch,  wiith- 
Eng-Hsh  summary  ('p.  hi1)).-.  ©>LC  !(<iP:82.V'5,5t)i 

A  review  is  presented  of  the  literature  concerned 
with  the  physical,  physiological,  and!  chemical  -fac¬ 
tors  of  thermoregulation  in-  homeolhermic  organ¬ 
isms;  biochemistry  of  thyroid  -hof mones;;  ojddative 
pho sphory  lation  and  its  uncoupling;  and  cooling  ex¬ 
periments.  The  role  of  oxidative  pho  sphory  lation 
and  its  uncoupling  toy  thyroid  -hormones  forms  the 
basis  of  a  hypothesis  concerning  -the  biochemical 
changes  following  cold  stress.  These  may  be  due 
to  the  temporary  production  of  extra-  heat, which 
causes  exhaustion  of  the  thermoregulators  (thyroid 
hormones)  in  the  tissue  concerned.  In  order  to 
test  the  part  of  the  reaction  chain  postulated  in 
the  hypothesis,  rats  were  studied  after  an  exposure 
of  10  minutes  to  an  air  current  of  -20”  C.  to  de¬ 
termine  whether  of  not  their  -lungs  showed  a  de¬ 
crease  in-  protein-bound- Iodine.  In  other  series  of 
experiments,  the  tracer  technique  was  applied. 
Radioactive  iodine  and  thyroxin  were  injected:  be¬ 
fore  cooling.  Radiation  measurements  above  the 
nose  and  thyroid  gland  were  performed  and  the 
excretion  products  examined  for  radioactivity. 
Individual  differences  in-  -the  -test  animals  were 
found  -to-  toe  -great,  so  that  -no-  conclusions  could-  toe 
reached1, 
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Walsh,  R.  J. 

1.  Ka-ldor,  and  H.  Cotter 

THE  EFFECT  OF  AMBIENT  TEMPERATURE  ON 
HAEMOGLOBIN  CONCENTRATION.  — -  Au.tratan 
Jour,  -Expef.  -Biol1,  and-  -Med1.  Set.  (Ade-l-aide)i,  34 
i(®)l!  59-64.  Feb.  1956.  DLC  (QH301.A8,  v.  341) 

The  mean  hemoglobin  concentration  of  28  female 
subjects  wa-$  observed  to  be  significantly  higher  on- 
a  cold  (14. 5*  C.)  than  on  a  hot  (29.5*  C.)  day.  No 
significant  difference  to  hemoglobin  values  was 
observed  in  mice  exposed  for  1=20  -hours  -to  tem¬ 
peratures  varying  from  6*  to  37*  C.  Splenectomy 
and  absence  of  hair  had  no  effect  on  hemoglobin 
values  tn  rats  and-  mice  exposed-  to  -heat  or  cold1. 

-It  l-s  suggested  -that  the  plasma  volume  in-  humans 
tis  Increased  in-  -heat  by  vasodilatation  of  -the  cuta¬ 
neous  vessels  andl  that  rodents  lack  -the  -tempeira- 

-1-  4H 
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ture  adjusting  mechani-sm  associated  with  cutaneous 
sweat  glands  and  absence  of  hair. 
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Weiss,  A.  K., 

TISSUE  OXYGEN  CONSUMPTJ<»NS  OF  RATS 

ADAPTED  TO  COLD-  '[AbstractJ.  -  Federation 

Proceedings,  -115,  ^  ipif-t  })-t  1-97.  March  1-956, 

DLC  (QII301.  F37,  v.  15) 

Cold  exposure  of  a  few  days'  duration  elevates 
the  resting  metabolism  of  the  intact  rat.  Various 
tissues  removed  from  such  cold- adapted  animals 
have  Increased  rates  of  oxygen  consumption.  The 
extent  of  the  elevation  Of  the  oxygen  consumption 
of  these  tissues  varies  with  such  factors  as  strain 
of  anlma-l,  age,  sex,  intensity  and  duration  of  cold 
exposure.  Generally,  liver  slices  show  the  great¬ 
est  percentage  Increase;  skeletal  muscle  comes 
next,  followed  by  cardiac  muscle  slices  and  dia¬ 
phragm;  kidney  slices,  however,  are  apparently  in¬ 
consistent  in-  their  response.  There  are  other  -tills 
-sue#  in- -the  cold-adapted  rat  whose  oxygen  consump¬ 
tions  are  not  elevated  In  a  statistically  significant 
manner.  Brain  cortex,  lung,  spleen,  thymus  and 
testis  fall  into  this  latter  category.  The  effect  of 
cold  exposure  on  the  oxygen  consumption  of  tis= 
sues  is  similar  to  the  response  to  massive  doses 
-of  thyroxine  lp-  thyrbldectomlzed  rats.  (Author's 
abstract,  modified)) 
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Welch,  B.  E., 

I,  G,  Marcinek,  J.  -B,  Mann,  My  P,  Gfotheer., 

T.  E.  Frledemann,  P.  F.  Iampletro,  J,  A. 

Vaughn,  and:  A.  MacLeod 

REPORT  ON  CALORIC  INTAKE  AND  ENERGY  EX¬ 
PENDITURE  OF  ELEVEN  MEN  IN  A  DESERT  EN¬ 
VIRONMENT.  Medical  Nutrition  Lab.  (Army).', 
Denver,  Colo.  Report  no.  1'90,  Aug.  27,  1956. 
i+22  p.  AD  108  836  UNCLASSIFIED 

Caloric  intake  and  expenditure  were  studied  In 
eleven  men  during  a  sojourn  in  the  hot-dry  en¬ 
vironment  found  at  Yuma,  Arizona.  The  mean  am¬ 
bient  temperature  was  33”  G.  (9-1”  Fj )-  and-  t-he  mean 
relative  humidity  was  35%.  Caloric  intake  aver¬ 
aged  2857  Calorie  B/man/ day  during  -the  study. 

When  Galofte  intake  was  corrected  for  the  caloric 
equivalent  of  body  weight  loss  (0.1-02  kg.,  man  day), 
the  average  intake  was-  increased  to  elithe-r  313'M 
Cal/ day  or  2878  Cal. ,  day .  depending  on  whether  the 
'Correction-  -for  change  in  -body  fat  was  based  oh 
skinfold  thickness  data  or  on  body  water  data.  The 
dietary  composition  of  the  food  (per  cent  of  Cal¬ 
ories)  wa#  12.5%  protein,  35.5%  fat  and  52.0%  car¬ 
bohydrate.  Energy  expended  during  the  24- hour 
iperiod-  (-marching  and  other  activlitles-)-  ave  raged 
2977  Ca lories/ man/' day .  (Authors'  summary) 
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Wilson,  O. 

ADAPTION  O-E  THE  BASAL  METABOLIC  RATE 
©IF  MAN  TO-  CLIMATE  =  A  REVIEW.  ==  Metabo 
-Ills mi,  5  (5i);  531 -542.  Sept.  1956. 

DLC  (R850.M38,  v.  5) 

A  brief  review  -its  presented  of  studies  deal-l-ng 
w-t-th  -the  effect  of  c lUtmate  on-  -the  -basal-  metabolic 
-rate  i(®MiR))i.  A\  -low  -rate  is  -foondl  in-  no r mal  w hi tc 
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persons  living  In  hot  environments,  and  a  low  rate 
Is  evidenced  When  going  from  a  temperate  zone  to 
the  tropics.  The  high  BMR  of  the  Eskimo  Is  de¬ 
pendent  upon  a  high  protein  diet  and  apprehension. 
White  Ben  Staying  In  cold  regions  for  long  periods 
Showed  no  increase  in  BUR.  (Author's  summary, 
modified)  (190  references)' 
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Wilson,  O. 

BASAL  METABOLIC  RATE  IN  THE  ANTARCTIC. 
- Metabolism,  5  (5):  543-554.  Sept.  1956. 

DLC  (R850.M38,  V,  5) 

The  average  basal  metabolic  rate  (BMR)  Of 
nine  out  Of  fifteen  subjects  who  were  followed 
during  a  fWO  year  stay  In  the  Antarctic  and  after 
their  fetufni  home  Was  -41%  during  the  first  year,; 
-5.0%  during  the  second  year,  agdf  -4.9%  alter  re¬ 
turning  'home.  Average  monthly  BMR  showed  a 
significant  seasonal  trend1,  with  peaks  in  the  au¬ 
tumn  and  spring  and1  a  fall  during  the  polar  night. 
This  periodicity  Is  attributed  to  outdoor  activity, 
cold  exposure,  and  Other  factors  due  to  the  spe¬ 
cific  nature  of  antarctic  climate.  The  low  BMR 
Observed  during  the  polar  night  in  regarded  an  a 
result  of  adaptation  to  a  cold  climate  along  with 
a  sedentary,  Indoor  life.  (Author’s  summary,  modi¬ 
fied)  (62  references)1 


6054 

Wood,  J.  E. 

D.  E.  Bass,  and  P.  F.  Iampletro 
RESPONSES  OF  PERIPHERAL  VEINS  OF  MEN 
CONTINUOUSLY  EXPOSED  TO  COLD  [Abstractj. 

— -  Afner.  Jour.  Physiol. ,  187  (3):  642.  Dec.  1956. 

DLC  (QP1.A5,  v.  187) 

Five  scantily-clad  men  were  exposed  continuous¬ 
ly  for  2  weeks  to  a  temperature  Of  60°  F,  after 
adaptation  for  2  weeks  to  a  temperature  of  80°  F. 
Forearm  blood  flow  and  venous  dlstensibiilty  were 
measured  at  1-2  day  Intervals  by  90°  water  plethys¬ 
mography.  Vasoconstriction  was  found  to  be  great¬ 
est  during  the  first  48  hours  of  cold  exposure,  be¬ 
coming  less  marked  With  continued  cold.  Venous 
pressure  was  increased  In  4  subjects  to  peak 
values  after  1-7  days,  and  decreased'  to  normal 
thereafter.  The  presence  of  a  generalized  periph¬ 
eral  vascular  adaptation  to  continuous  cold  stress 
is  suggested. 
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Woodcock,  A.  H., 

J.  J.  Powers,  and  J.  R.  Breckenrldge 
MAN’S  THERMAL  BALANCE  IN  WARM  ENVIRON¬ 
MENTS.  - Quartermaster  Research  and'  Develop¬ 

ment  Center.  Environmental  Protection  Research 
Division,  Natick,  Mass.  Technical  Report  no.  EP-30, 
July  1956.  (Project  no.  7-83-01  -003;),  i.v«15  p. 

AD  106  663  PB  124  637 

A  theoretical  analysts  of  the  factors  Influencing 
stress  in  warm  and  hot  environments  Is  developed 
on  the  basts  of  physical  equations  of  heat  and  mois¬ 
ture  transfer.  Two  situations  are  considered,  In 
which  either  all  sweat  Is  evaporated  and  cooling  lim¬ 
ited  by  sweat  secretion,  or  the  skin  Is  wet  and  coot 
lng  is  limited  by  the  amount  of  sweat  which  can  be 
evaporated.  In  the  former  case,  stress  Is  a  function 


of  dry -bulb  temperature  alone  and  depends  on  the 
amount  of  sweat  secreted,  which  may  vary  consid¬ 
erably  among  individuals.  In  the  latter  case,  toler¬ 
ance  Is  shown  to  be  mainly  dependent  on  wet-bulb 
temperature  and  on  the  largely  invariable  vapor 
pressure.  Consideration  is  also  given  to  the  prac¬ 
tical  case  of  complete  evaporation  from  some  areas 
of  the  Bkln  and  Incomplete  evaporation  from  others. 
Graphical  presentation  Is  used  to  demonstrate  the 
separate  and  combined  effects  of  various  environ¬ 
mental  factors  and  of  clothing.  The  theoretical  re¬ 
sults:  are  shown  to  agree  with  the  experimental 
findings  of  others.  (Authors’  abstract,  modified) 
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Woods,  R., 

and  L.  D.  Carlson 

THYROXINE  SECRETION  IN  RATS  EXPOSED  TO 
COLD.  — -■  Endocrinol.,  59  (3):  323-330.  Sept. 

1956.  DLC  (QP187.A25,  v.  59) 

Thyroxine  secretion  in  animals  exposed  to  cold 
for  various  durations  was  estimated  by  two  meth¬ 
ods-:  (1)  determination  of  the  amount  of  d,  1-thyrox¬ 
ine  required  dally  by  cold- exposed  fats  to  pre¬ 
vent  the  thyroid  hypertrophy  of  propylthiouracil 
treatment  (an  estimate  of  the  thyroxine  needed  to 
restore  the  hypophyseal- thyroid  system  to  its  nor¬ 
mal  equilibrium);  and  (2)  estimation  of  the  dally 
dose  of  1- thyroxine  which  restored  oxygen  con¬ 
sumption  of  thyroidectomized  fats  to  normal  (a 
measure  of  the  over-all  peripheral  action  of  the 
horBone).  Results  of  both  studies  confirm  the 
previous  evidence  that  thyroxine  secretion  is 
greatly  Increased  following  two  weeks  at  a  low 
environmental  temperature.  It  is  further  estab¬ 
lished  that  thyroid  activity  remain"  at  i  high  lev¬ 
el  throughout  a  60- day  cold  exposure.  (Authors’ 
summary,  modified). 
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Wright,  L.  A. 

MEDICAL  ASPECTS  OF  MILITARY  OPERATIONS  BY 
THE  RCAFIN  A  COLD  CLIMATE.  —  Canadian  Serv¬ 
ices  Med.  Jour.  (Ottawa),  12  (9):  768-776.  Oct.  1956. 

DNLM 

The  problems  ate  reviewed  which  Involve  medical 
personnel  -in  supporting  ml'litaf  y  operations  of  the 
Royal  Canadian  Air  Force  -in  the  Northern  parts  of 
Canada.  Mention  -is  made  Of  the  Organization-  of  medi¬ 
cal  facilities,  mercy  flights,  and  aerornedical  evacu¬ 
ation  In  a  cold  climate.  Consideration  is  given  to 
medical  personnel  trained  in  parachute  -  rescue  tech¬ 
niques.  Trainees  pack  and  maintain  their  own  para¬ 
chute  and  equipment,  and  are  -given  extensive  training 
in  bush  lore,  mountain  climbing,  travel  over  rough 
terrain,  and  in  the  principles  of  survival.  This  per¬ 
sonnel  gives  instruction  in  first  aid  andl iprov-ides 
medical1  coverage  at  all  camps  in  the  event  Of  acci¬ 
dent  Or  injury.  Epidemiological  problems  ipectfl'af  to 
the  northern  area  are  also  discussed  briefly.  (48 
references) 
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Zarrow,  -1®,  X., 

and  M.  E.  Denison 

SEXUAL  DIFFERENCE  IN  THE  SURVIVAL  TIME 
OF  RATS  EXPOSED  TO  A  LOW  AMBIENT  TEM- 
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PERATURE.  — -  Amer.  Jour.  Physiol.,  186  (2): 
218-218.  Aug.  1956.  DLC  (QP1.A5,  v.  186) 

Mature  and  Immature  rate  of  both  sexes  were 
exposed  to  an  ambient  temperature  of  2*  G.  A 
marked  sexual  dimorphism  In  survival  time  during 
exposure  to  cold  was  first  observed  in  the  rats  at 
the  age  of  60  days;  comparable  results  were  ob¬ 
tained  with  120-days-old  rats.  In  both  instances  the 
females  survived  for  a  much  longer  period  in  the 
cold  than  did  the  males.  Castration  had  no  effect 
In  the  female,  but  increased  survival  time  in  the 
male.  Pretreatment  with  dally  doses  of  estradiol 
had  no  effect,  while  testosterone  propionate  de¬ 
creased  survival  time  in  castrated  males  and  fe¬ 
males.  It  Is  suggested  that  the  sex  difference  In 
survival  during  cold  exposure  is  the  result  of  an 
inhibitory  action  of  testosterone  rather  than  a  pro¬ 
tective  effect  Of  the  female  hormones.  (Authors' 
abstract,  modified) 
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Zippy  H. _ 

[THE  BEHAVIOR  OF  PERIPHERAL  ARTERIES  OF 
THE  MUSCULAR  TYPE  IN  RESPONSE  TO  HEAT 
AND  COLD  STIMULI]  Uber  das  Verhalten  der 
perlpheren  Arterien  vom  muskul  Iren  Typ  bel 

Warme-  imd  Kglterelzen.  -  Zeltschrlft  fttr 

Krelslaufforschung  (Darmstadt),  45  (13/14):  488- 
495.  July  1956.  In  German.  DNLM 

The  peripheral  pulse  wave  velocity  was  meas¬ 
ured  In  47  subjects  after  heat  and  cold  stimulation. 
The  data  Indicate  that  a  decrease  Of  velocity  after 
warm-up  and  an  Increase  after  cooling  cannot  be 
explained  in  terms  of  a  passive  pressure  response 
to  a  fall  Or  a  rise  of  blood  pressure.  In  most 
cases  the  active  change  in  the  tonicity  of  the 
vessel  walls  predominates  over  the  change  in  the 
internal  vascular  pressure.  The  type  Of  change  in 
arterial  musculature  tonus  depends  upon  the  initial 
state  of  the  vascular  elasticity.  A  high-level  con¬ 
striction  results  in  an  increase  of  the  pulse  wave 
velocity  (a  decrease  of  elasticity)  even  in  the 
presence  of  falling  pressure.  A  less  constricted 
vessel  reacts  with  little  Increase  in  the  peripheral 
pulse  wave  velocity  in  spite  of  rising  blood  pres¬ 
sure,  while  one  close  to  the  accommodation  state 
reacts  with  a  large  increase  of  peripheral  pulse 
wave  velocity. 


g.  Sound,  Noise,  'd:n:d!  Vibration 

[Protective  devices  under  W-b;;  Effect's 
of  wise  on  hearing  under  4>  -c;  Noise 
characteristics  of  planes  under  |j| 

6060 

Anthony,  A. 

CHANGES  IN  ADRENALS  AND  OTHER  ORGANS 
FOLLOWING  EXPOSURE  OF  HAIRLESS  MICE  TO 
INTENSE  SOUND.  -I —  Jour.  Acoust.  Soc.  Amer.., 

28  (2):  270-274.  March  1956.  DLC  (QC221.  A4,  v,  2ft)] 

The  systemic  effects  of  local  abdominal  and 
scrotal  skin  exposure  to  moderately  high  (150  db., 
lift  kc.,  without  s kin  heating)  and  high  (. lift©- lifts  db, , 
20  kc.„  with  skin  heating)  levels  of  air -borne  sound 


were  studied  in  hairless  mice.  Areas  of  the  body 
not  under  study  were  protected  from  noise  exposure 
by  shielding.  Examination  of  control  mice  revealed 
that  10  minute  dally  immobilization  for  one  to  three 
months  was  sufficiently  stressful  to  cause  hyper¬ 
trophy  of  the  adrenal  cortex  and  involution  of  the 
thymus.  The  adrenal  response  was  Increased  tn<  Im¬ 
mobilized  mice  exposed  to  moderately  high  levels 
of  sound.  The  absence  of  gonadal  damage  and  the 
occurrence  of  only  slight  changes  in  the  hemopoi¬ 
etic  system  in  both  groups  Indicated  that  the  ani¬ 
mals  were  exposed  to  'inly  mild  stress  stimuli.  The 
local  and  systemic  response  to  more  Intense  sound 
was  similar  to  that  observed  after  ordinary  skin 
burns,  and  was  attributed  to  the  stress  of  heating 
rather  than  sound.  (Author's  summary,  quoted  In 
part) 

6061 

A-rnouid,  P. , 

and  R.  Blanc  het 

[THE  EFFECT  OF  NOISE  ON  THE  LEUCOCYTE 
PICTURE  INI  THE  GUINEA  PIG]  L' action  du 
bruit  fur  la  formute  leucocytalre  chez  le  Cobaye. 
==  Comptes  rendus  de  la  SoclStd  de  blologle 
((iPaftS),  150  i(i'l));:  1972-1974.  1956.  In  French. 

DLC  (QP1.S7,  v.  150) 

Guinea  pigs  exposed  6  hours  dally  for  I  or  5 
days  to  pure  tones  of  2400  or  520  c.p.s.  at  100  db. 
showed  an  Increase  In  neutrophils  and  eosinophils, 
and  a  decrease  In  lymphocytes  Immediately  after 
exposure.  The  effect  was  apparently  greater  in 
animals  exposed  to  the  higher  frequency, 


6062 

Blahebet,,  ft, 

[CONTRIBUTION  TO  THE  STUDY  OF  THE  HUMORAL 
SYNDROME  CAUSED  BY  NOISE]  Contribution  k 
i'e'tude  du  syndrome  humoral  du  au  bruit.  —  (Thesis, 
Faculte  de  medecine  de  Nancy.)  63  p.  Bar-le-Duc: 
Du  Barroi'Si,  1956.  In  'French. 

DNLM  (W0P3,  Pamphlet  vol,  6354.) 

Sonic  vibrations  transmitted1  toy  air  produce,  by 
their  effect  on  hearing,  a  general  body  syndrome  in 
both  man  and  animals.  Hematological  changes  pro¬ 
duced  in  guinea  pigs  by  two  pure  sounds, at  ah'  inten¬ 
sity  of  100  decibels,  consisted  of  neutrophilic  leuko - 
cytosis  and  eosinophi’lia  at  a  frequency  of  2400  hertz , 
with'  less  Significant  results'  at  a  frequency  of  520 
hertz.  It  appears  that  these  changes  are  mediated  by 
the  autonomic  nervous  system  and  adrenal  cortex 
which  play  an  active  role  in  the  general  adaptation 
syndrome.  In  addition,  experiments  concerned  with 
noise,  its  nature,  measurement,  igeneral  physiological 
effects,  and  effects  on  the  ear  and  blood  composition 
Ini  man  and  animals  are  reviewed.  ((BO  reference®)1 

6063 

Broadbent ,  D.  E. 

THE  EFFECTS  OF  NOISE  ON  PERFORMANCE.  — 
Flying  Personnel  Research  Committee  (Gt.  Brit.,);. 
FPRC  no.  961.1,  Jan.  1956.  1  p. 

AD  96  383  UNCLASSIFIED 

A  sudden  strange  noise  produces  a  startle  effect, 
which  is  likely  to  impart  a  variety  of  functions.  This 
effect  dissipates  with  time  and!  of  habituation.  Ihi 
experiments  on  chronic  exposure  to  noise  of  lift  db 
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(unctions  such  as  distance  judgment,  dark  adaptation, 
hand  steadiness,  etc .  were  found  unaffected.  A  ques¬ 
tion  is  raised  whether  these  findings  may  be  a  func  tion 
of  the  sensory  tests  employed1.  Recently  it  was  shown 
that  performance  is  impaired  in  continuous  high  in¬ 
tensity  noise  if  the  signal  is  faint  and  presented  at 
unpredictable  times,  or  with  a  rapid  series  of  stimuli 
presented  in  random  order.  These  effects  do  not 
appear  with  short  work  periods  and  noise  of  90  da  or 
below.  They  are  more  likely  to  appear  with  high- 
frequency  noise  than  with  lower  frequencies. 

6064 

Bugard,  P., 

and  J.  D.  Romani 

EFFECTS  OF  NOISES  ON  THE  NEUROMUSCULAR 
ACTIVITY  [Abstract]1.  — Jour.  Acoust.  Soc.  Amer., 
28  (4):  772-773.  July  1956.  DLC  (QC221.A4',  v,  28) 

The1  sound  produced1  iby  aft  electric  bell  <(, iiOO'  to 
125  db.  )i  was  observed  to  Induce  tn  the  guinea  pig 
aft  Increase  tn  the  excitability  of  the  sciatic  nerve. 
The  excitability  was  apparently  caused  by  a  cen¬ 
tral  rather  than  a  peripheral  stimulation  (sensitive 
motor  reflex).  In  animals  exposed  to  ether  anes¬ 
thesia,  sciatic  excitability  was  not  noticeably  al¬ 
tered  by  a  sound  stimulus.  The  elimination  of  the 
effect  by  anesthesia  is  attributed  to  either  an 
elimination  of  psychological  stress  or  aft'  Inhibition 
of  the  transmission  of  the  nervous  Impulse  through 
the  via  audltorla  and  the  cerebral  circuits.  Anes¬ 
thesia  did  not  reduce  the  destructive  effect  of  In¬ 
tense  airborne  ultrasbftlcs  on  the  skin,  the  under¬ 
lying  tissue;,  and1  the  nervous  centers. 


6065 

Coleftian,  P. 

and  J.  Krauskopf 

THE  INFLUENCE  OF  HIGH  INTENSITY  NOISE  ON 
VISUAL  THRESHOLDS.  — -  Army  Medical  Research 
Lab.,  Fort  Knox,  Ky.  Report  no.  222,  Feb.  22,  1956 
11+26  ip.  (AMRL  Project  no,  6-95-20-00*).  AD  86  351 

UNCLASSIFIED 

Using  the  psychophysical  method  of  limits,  thresh- 
oldr  for  three  visual  stimuli  were  determined  dur¬ 
ing  noise  (Intensities  between  1 10  and  140  decibels). 
Noise  had  no  general  or  differential  effect  on  the 
thresholds  for  visual  stimuli.  Consistent  individual 
differences  were  observed  In  visual  threshold  dur¬ 
ing  noise.  Absence  of  any  demonstrable  general1  ef¬ 
fect  of  noise  was  due  to  cancellation  of  opposite  ef¬ 
fects  In  Individuals.  A  possible  factor  contributing 
to  these  Individual  differences  was  Investigated  by 
showing  the  subjects'  spurious  curves ,  purported  to 
represent  their  performance  during  previous  sessions. 
The  subject's  performance  Was  apparently  Influenced 
by  the  fake  curves,  although  statistical  significance 
was  not  demonstrated.  (Authors'  results  and  conclu¬ 
sions,  modified) 


atlon  Medicine,  Randolph  Air  Force  Base,  Tex.  Re¬ 
port  no.  55-124,  Dec.  1956.  14  p.  AD  126  285 

TO  128  460 

Electromyographic  action  potentials  were  record¬ 
ed  in  thirty- two  subjects  performing  muscular  ac¬ 
tivity  according  to  auditory  signals  which  were  de¬ 
livered  approximately  one  per  minute  In  both  noise 
(1000  cycles  tone  at  90  decibels)  aftd  quiet  condi¬ 
tions.  It  was  observed  that  the  total  background  of 
muscular  activity  declined  through  the  sitting  In 
both  noise  and  quiet.  Muscular  activity  during  pro¬ 
longed  noise  did  not  reveal  evidence  of  adaptation, 
tft  contrast  tp  the  effects  of  brief  tone.  Moreover, 
prolonged  noise  inhibited  rather  than  facilitated  an 
Instructed  response.  (Author's  summary.,  modified) 


6067 

Davis,  R,  C. 

ELECTROMYOGRAPHIC  FACTORS  14  AIRCRAFT 
CONTROL:  RESPONSE  AND  ADAPTATION  TO 

BRIEF  NOISES  OF  HIGH  INTENSITY.  -  School 

of  Aviation  Medicine,  Randolph  Air  Force  Base, 

Tex.  Report  no.  55-127,  Dec.  1956.  7  p.  AD  1 26  290 

UNCLASSIFIED 

The  effects  on  muscle  action  potentials  of  brief 
auditory  stimuli  varying  from  100  to  117  decibels 
were  examined  lor  their  relation  to  stimulus  Intensity 
and'  repetition.  Sixteen  subjects  were  used1,  Within 
this  range  of  Intensity,  the  muscle  action  potential 
was  directly  proportional  tb  the  decibel  level  of 
the  stimulus.  Mean  pre- stimulus  tension  decreases 
through  the  expeflmentai  period.  Adaptation  alio 
occurs  to  stimulus  repetition,  the  size  of  the  mus¬ 
cle  action  potential  decreasing  with  successive 
stimuli.  (Author's  abstract) 


6068 

Dindinger ,  H. 

[RESEARCH  ON  A  MEASURE  Of  THE  INTENSITY  OF 
SENSATION  OF  VIBRATIONS  OF  THE  HUMAN  BODY: 
V1BRON-SCALE)  Untersuchungen  Uber  eln  Empfin- 
dungsstttrkemass  fur  Vibrationen  des  menschllchen 
Korpers:  Die  Vtbronskala.  —  (Thesis,  Medical 
Faculty  of  Friedrich-Alexandbr  Unlv.,  Erlangen) 
Miinchen:  Mlkrokopie,  1956.  33  p.  In  German. 

DNLM 

A  scale  was  developed  for  the  measurement  of 
sensations  of  vibration  in  the  frequency  range  of  50- 
200  c.p.s.  at  threshold  to  medium  intensities.  The 
Vlbron -scale  follows  in  igeneral  the  Veg-Scale  devel¬ 
oped  by  Si  S.  Stevens  for  the  perception  Of  weights. 

If  the  vibron  values  are  arranged  in  a  geometric 
series,  the  progression  follows  Stevens'  law  (sensa¬ 
tion  increases  as  the  cube  root  of  stimulus  energy). 
Practical  application  of  this  scale  is  envisionedl  for 
the  quantitative  measurement  of  vibratipft  stress'  on 
the  human  organism  during  flight  and  car  travel. 


6066 

Davis.,  R.  C. 

ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  MUSCULAR  ACTIVITY  DURING  STEADY 
NOISE  AND  ITS  RELATION  TO  INSTRUCTED  RE¬ 
SPONSES  EVOKED  BY  AUDITORY  SIGNALS. - In¬ 

diana  Unlv.,  Bloornlngton:  Issued  by  School  of  A  vl  • 


6069 

Doerfler,  L.  G. 

HOW  WE  HEAR. . .  AND  HOW  NOISE  AFFECTS  OUR 

HEARING.  - National  Safety  News,  74  (D-  24-25. 

145-146.  July  1956.  DNLM 

Ear  da  mags  from  noise  may  occur  in  the  con¬ 
ductive  mechanic m  of  the  ear,  consisting  of  damage 
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to  the  ear  drum  or  to  the  ossifies  which  transmit 
Vibratory  energy  across  the  middle  ear  to  the  Inner 
ear.  fearing  of  the  ear  drum  Is  the  more  common 
result  of  excessive  pressure  variations  caused  by 
Intense  sounds.  The  maximum  hearing  loss  caused 
by  conduction  Involvement  Is  approximately  50  dec¬ 
ibels.  Regardless  of  whether  or  not  the  shift  of 
auditory  threshold  Is  temporary  or  permanent,  the 
structures  Involved  are  the  hair  cells  against  which 
the  verve  endings  terminate  on  the  basilar  mem¬ 
brane.  Continued  exposure  to  noise  following  initial 
damage  around  4, 000  cycles  may  result  in  further 
hearing  loss  for  4, 000  cycles,  In  addition  to  grad¬ 
ual  Increase  or  spread  In  the  direction  of  Increas¬ 
ing  loss  for  frequencies  lower  than-  4,000  cycles, 
until  hearing  ilOSS1  Invades  frequencies  concerned1 
with  speech. 

6070 

Eldred,  K.  M., 

and  D.  T.  Kyrazis 

NOISE  CHARACTERISTICS  OF  AIR  FORCE  TURBO¬ 
JET  AIRCRAFT.  Wright  Air  Development  Center. 
Aero  Medical  Lab,,  Wright- Patterson  Air  Foree  Base, 
Ohio.  WADC  Technical  Note  no.  56-280,  Dec.  1856. 

V  +  31  ip.  (Project  no,  71210),  Task  ho,  71705)), 

AD  110  680  UNCLASSIFIED 

A  summary  of  the  noise  characteristics  of  all  op¬ 
erational  A#  Force  turbojet  aircraft  is  presented  for 
the  uge  of  Air  Force  base  personnel'  in  the  establish¬ 
ment  of  zones  In  which  personal1  protective  devices 
for  maintenance  personnel  are  required  to  avoid  per¬ 
manent  hearing  damage.  The  data  include  'plots  of  the 
over-all  sound  pressure  levels  of  aircraft  along  the 
angle  of  maximum  noise  radiation  versus  distance 
from 'the  aircraft  engine  exhaust,  contours  of  equal 
sound' 'pressure  levels:,  and'  over-all  levels  at  main¬ 
tenance  positions.  Generalized  noise  c'haf actefi#t<ics 
are  given  in  order  to  simplify  the  evaluation  of  main¬ 
tenance  operations  involving  more  than  one  aircraft 
type. 

6071 

Franke,  E.  K.„ 

and  K.  M.  Hildreth 

LOCAL  VASCULAR  RESPONSE  TO  VIBRATIONS. 

- Wright  Air  Development  Center.  Aero  Medical 

Lahti,  Wright  -  Patters  oh  Air  Fores  Base,  Ohio.  WADC 
Technical  Report  note  no,  56-297,  July  1958.  tv+9  p. 
((Pf  ojecit  no.  72il0i)t  A©  97  P06  T©  *2|  567. 

An  Increase  In  heat  flow  (vasodilatation')  was 
measured  by  means  of  a  flow  calorimeter  in  sub¬ 
jects  after  stimulation  of  the  hands  by  mechanical 
vibrations  (frequency  range  between  2000  and1  20, 000 
c.  p.  s. ).  Individual  differences  in  vasodilatation  were 
investigated,  and  statistically  demonstrated.  The  re¬ 
lation  of  these  findings  to  vascular  damage  pro¬ 
duced  by  long -'term  exposure  'to  vibrations  is  'dis¬ 
cussed'.  ( Authors'  abstract,  modified) 

6072 

Gibson,  G,  R. 

JET  ENGINE  NOISE  AND  ASSOCIATED  PROBLEMS. 
—  Canad-  Aeronaut,  Jour.  ( Ottawai),,  2  (8i)>:  264- 290. 
Oct.  1956.  DLC  (TL501.  C2713,  v.  2) 

The  damaging  effects  of  noise  on  electronic 
equipment,  aircraft  structures,  and  the  human  body 
are  briefly  described.  Measures  of  personnel  pro- 
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tectlon  and  maintenance  of  efficiency  In  noise  are 
discussed,  Including  elimination  of  susceptible  Indi¬ 
viduals,  use  of  ear  protectors,  and  control  of  the 
short-  and  long-term  duration  of  exposure  to  noise. 
Methods  for  the  prevention  of  aircraft  noise  annoy¬ 
ance  are  considered,  Including  ellminatlpn'  of  the 
transmittal  of  noise  to  people  by  insulation,  absorp¬ 
tion,  or  segregation  andl  elimination  of  the  noise  at 
Its  source.  The  criteria  of  community  noise  annoy¬ 
ance  levels  In  use  by  the  U.S.  Air  Force  are  brief¬ 
ly  described, 


6073 

Krauskopf,  J., 

and  P.  D.  Coleman 

THE  EFFECT  OF  NOISE  ON  EYE  MOVEMENTS. 

— —  Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
Report  no.  218.  Feb.  15,  1956,  1+8  p.  (AMRL  Proj¬ 
ect  no.  6-95-20-001,  Subtask  S-2)  AD  86  35)2 

UNCLASSIFIED 

Recordings  of  eye  movements  were  made  during 
monaural  and  binaural  stimulation  with  1.37  decibels 
(l  e  threshold)  noise  and  in  the  absence  of  noise. 
When  compared  to  the  records  obtained  in  quiet, 
the  binaural  records  showed  a  greater  amount  of 
movement,  but  monaural  did  not.  Analysis  of  eye 
movement  recordings  suggested  that  the  Increase  In 
total  movement  wag  due  to  an  increase  In  the  high 
frequency  tremor  movements.  (Author's  abstract) 

6074 

Lehmann,  G. 

I[NDi5e  damage  mid  its  abatement  m  BiDDS- 

TRY]  Lilrmschilden  und  Ihre  BekUmpfung  In  Betrteb. 
—  Therapiewoehe  (i&rigfuhei)i,  #  $/$}f  |81-1'87.  Jan. 
1956.  In  German.  DNLM 

Noise  measurement  in  terms  of  decibel,  phon,  and 
gone  scales  is  discussed  in  relation  to  loudness  per¬ 
ception  according  to  the  Weber- Fechner  law.  It  is 
difficult  to  distinguish  between  hearing  losses  due  to 
the  aging  process  and  those  due  to  damage  from  long¬ 
term  exposure  to  noise,  as  both  appear  In  the  older 
age  group  and  may  overlap.  Audiometric  curves  for 
noise  damage  show  a  steep  rise  in  decibels  around 
4000  c.p.s.,  while  age  influence  manifests  Itself  as 
gradual  loss  of  hearing  at  the  high  end  of  frequency 
spectrum.  Permanent  hearing  loss  frequently  bars 
employment  of  former  military  pilots  in  civil  avia¬ 
tion.  Nolle  prophylaxis  may  'be  noise  abatement  at 
'the  source  of  Individual  protective  measures.  In 
addition  to  the  direct  effect  on  hearing,  noise  acts  as 
ineTvougjgtrelg'  to  el'leit  typical  cardiovasculaf  read- 
tions.  These  are  not  a  fear  response  and  are  inde¬ 
pendent  of  the  individual's  subjective  attitude  tO1  noise. 

8075 

Lehmann,  G., 

and'  Ji,  Tamm 

[ON  CHANGES  OF  CARDIOVASCULAR  DYNAMICS  OF 
MAN  AT  REST  UNDER  THE  INFLUENCE  OF  NOISES) 
Wber  VerSndcrungcn  dcr  Kreislauldynamlk  dcs  ruhen- 
den  Menschen  unter  Einwlrkung  von  Gcrauschen. 
Internationale  Zeitschrlft  flic  ar.gewandte  Physiologie 
(Berlin),  16  (3):  217-227.  April  19,  1956.  In  German. 

DNLM 

B'aW's.toc.ardloguraphic  inives  ligations'  of  the  cardio¬ 
vascular  f  unc  ti  on'  and'  Wezle  r-Boger  circulatory 
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system  analysis  were  conducted  with  34  subjects 
under  noise  stress.  White  noises  in  the  octave  ranges 
of  200-400  c.  p.  s.,  400-800  c.p.s.,  800-1600  c.p.s., 
and  3200-6400  c.p.s.,  and  industrial  noises  were  em¬ 
ployed.  Most  subjects  reacted  to  all  noises  of  90  phon 
with  a  rise  of  the  arterial  flow  resistance  and  a  de¬ 
pression  of  stroke  volume.  With  noise  of  800-6400 
c.p.s.  circulatory  reactions  decreased  only  when  the 
loudness  level  was  reduced  to  60  phon.  At  a  loudness 
level  of  70  phon  or  higher  circulatory  reactions  take 
place  without  a  conscious  negative  subjective  sensa¬ 
tion,  while  in  the  range  of  60  phon  autonomic  reac¬ 
tions  are  observed  only  in  association  with  a  subjec¬ 
tive  dislike  of  noise.  (Authors'  summary,  modified) 


6076 

Lehmann,  G., 

and  D.  Dieckmann 

[THE  EFFECT  OF  MECHANICAL  OSCILLATIONS 
(0.5  TO  100  C.P.S.)  ON  MAN].  Die  Wlrkung  mechan- 
ischer  SChwingungen  (0.5  bis  100  Hertz)  auf  den  Men- 
sc'hen.  —  Forschungsberichte  des  Wirtschafts-  und 
Verkehrsministeriums  Nordrhein-Westfalen  (KOln  und 
Opladen),  no.  362  .  92  p.  1956.  In  German.  DNLM 

Subjects  were  stimulated  with  vertical,  horizontal, 
and  transverse  sinusoidal1  vibrations;,  in- the  frequency 
range  of  1-70  c.p.s.  in  sitting  and  standing  positions. 
Physical  measurements  of  acceleration  and  direction 
of  vertical  vibration  showed  differential'  resonance  of 
various  body  parts.  The  trunk  resonates  at  frequen¬ 
cies  around  5  c.p.s.,  the  head  at  20  to  30  c.p.s. 
Transverse  vibration  was  perceived  by  subjects  as  the 
most  unpleasant.  Amplitudes  of  head  movements  at 
the  above  vibrations  were  large  and  ellyptical.  Nausea 
and  gastric  complaints  which  accompanied  transver¬ 
sal  vibration#  suggest  a  relation  between  ellyptical 
headi  movements  and  kihetoses  by  the  way  of  endo- 
lympb  movement  in  labyrinths.  Considering  vibration  . 
stresses  on  man,  from  the  standpoint  of  vibration - 
mechanics  man  should  be  regarded  as  a  damped- 
mass-spring  system  rather  than  pure  mass.  His 
elastic  properties  are  to  be  considered  also.  (52 
references.) 


6077 

•MEDICAL  ASPECTS  OF  HIGH  INT ENS'ffV  NOISE: 

EAR  DEFENSE  [Motion  picture}. - ©.  S.  Navy, 

1956.  Made  by  De  Frenes  Co. 

DfitflButor:  N»vy  (MN  93'li8'-c)i 

Points  out  (ho  hazards  associated  with  Ugh  nol'se 
levels  produced  by  Jet  aircraft  and  other  noisy 
equipment  found  ashore  and  aboard  ship.  Describes 
the  nature  of  noise,  Its  effects  on  hearing,  and1  var¬ 
ious  devices  that  are  used  for  the  protection  of 
hearing.  (Duration,  21  min..;  sound'  track;  black  and' 
white;  16  mm.)  (From  Film  Reference  Guide;,  Na¬ 
tional  Library  of  Medicine,  1961) 
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•MEDICAL  ASPECTS  OF  HIGH  INTENSITY  NOISE; 
•GENERAL  EFFECTS  |[Motlon  picture].  — —  U.  S. 
Navy,  1956.  Made  by  De  Frenes  Co. 

Distributor:  Navy  (MN  931 8- a) 

Explains  the  Increasingly  serious  hazards  of  Ugh 
Intensity  nol'se;  describes  the  nature  of  noise  and 
some  of  Its  physiological  and  psychological  effects; 
and  gives  examples  of  sounds  of  extreme  Intensity 


approximating  conditions  found  near  jet  aircraft, 
artillery,  and  other  nolse-produclng  equipment.  (Du¬ 
ration,  21  min.;  sound  track;  black  and  white;  16  mm.) 
i(Frdrn  Fl'lm  Reference  Guide,  National  'Library  of 
Medicine,  1961) 

6079 

•MEDICAL  ASPECTS  OF  HIGH  INTENSITY  NOISE: 
PREVENTION  OF  HEARING  LOSSES  [Motion  pic¬ 
ture].  S.  Navy,  1956.  Made  by  De  Frenes 

fo, 

Distributor:  NaVy  (MN  9318-b,  Medical  Dept,  only) 

Shows  how  to  recogUze  symptoms  of  acoustic 
trauma  resulting  from  exposure  to  high  Intensity 
noise.  Demonstrates  the  methods  for  detecting 
hearing  losses  and'  describes  the  effectiveness  of 
various  ear  protection  devices1.  (Duration,  20'  min.; 
sound  track;  black  and  white;  16  mm.)  (From  Film 
RCfCrehCe  Guide.  National  'Library  of  Medicine, 

190,1 ) 
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MOnaenkov,  A,  M. 

[EFFECTS  OF  PROLONGED  SOUND  STIMULA¬ 
TION  BY  AN  ELECTRIC  BELL  ON  THE  CONDI¬ 
TIONAL  REFLEX  ACTIVITY  OF  ANIMALS] 
Vlilanie  dlitel'nogo  razdrazhenlla  zvukom  elektrl- 
cneskogo  zvonka  na  uslovnoreflektornulu  delatel'- 

nost’  zUvotnykh.  -  Zhurnaj  vysshel  nervnoi 

delatel'nosti  (Moskva),  6  (6):  891-897,  Nov.  -Dec. 
1956.  In  Russian.  DLC  (QP351.Z65,  v.  6) 

Excessive  acoustic  stimuli  exert  ft  strong  effect 
on  the  UgneF  nervous  activity  of  white  rats  as 
studied  by  the  conditional  reflex  activity  estab¬ 
lished  by  the  motor-allmentafy  method  of  L.  I. 
Kotllarevsko.  In  some  of  the  animals  it  takes  the 
form  of  steady,  protective  Inhibition  of  the  cere¬ 
bral  cortex  (symptoms  of  convulsions);  in  others 
it  is  manifested  by  appearance  of  pathological 
signs  and  partial  Interruption  of  the  excitatory 
processes.  In  addition  to  the  above,  all  rats 
showed  disturbances  of  autonomic  functions.  It  is 
concluded  that  prolonged  sound  stimulation  leads 
to  serious  disturbances  of  the  central  nervous 
system  activity  of  the  type  of  "disintegration'1  of 
'higher  nervous  acitivity.  (Author's  summary, 
modified) 


6081 

NOISE  CONTROL. - National  Safety  News,  73  (31); 

99,  101-103.  March  1866.  DNLM 

Noise  Is  discussed,  as  regarded  by  the  Indus¬ 
trial  engineer  and  hygienist.  Measurable  noise  com¬ 
ponents  are:  Intensity  or  loudness,  frequency  or 
pitch,  and  quality  or  timbre.  Limits  for  Injurious 
noise  are  vague  and  uncertain,  but  It  Is  postulated 
that  hearing  damage  Is  likely  to  occur  at  noise 
levels  above  90  decibels.  Remedies  for  the  noise 
problem  are  considered  In  two  classes:  engineering 
control  and  medical  control.  Engineering  noise  con¬ 
trol  methods  Include:  (1)  noise  control  at  the  source; 
(2:)  substitution  of  noisy  area  with  a  less  nois  v  oper  - 
atlon  If  possible;  (3)  Isolation  of  nol'se  source;  (4) 
use  of  resilient  mountings;  (5)  use  of  sound  absorb¬ 
ing  materials;  and1  (6!)  use  of  personal  protective  ear 
devices  (molded  ear  plugs,  eaf  muffs,  ear  valves). 
Medical  control  consists  cMefly  of  the  supervision 
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of  pre  -employment  and  periodic  post-employment 
audiometry  and  prescription  of  hSarlhg  aids. 


TIC  STIMULATION.  —  Practica  oto-  rhino-  laryngo¬ 
logies  (Basel),  18  (4)):  205-213.  July  1956.  In  English. 

DNLM 
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Par  rack,  H.  O. 

NOISE,  VIBRATION,  AN©  PEOPLE.  —  Noise  Control, 
2  (6):  10-24.  Nov.  1956.  DLC  (TA365.N6,  v.  2;) 

The  physiological  effects  of  acoustic  energy  are 
considered  In  relation  to  mechanical  damage  to  the 
body  and  functional  impairment  of  sense  organs.  An 
attempt  is  made  to  evaluate  the  percentage  of  popu¬ 
lation  who  will  develop  hearing  loss  due  to  aging 
alone,  those  who  will  develop  hearing  loss  due  to  ex¬ 
posure  to  noise,  and  those  who  will  develop  it  for 
other  reasons.  Persons  who  are  susceptible  to  .per¬ 
manent  hearing  damage  f-om  exposure  to  noise  may 
be  detected  by  an  unusually  large  temporary  thresh¬ 
old  shift  for  a  given  noise  exposure.  Less  direct 
effects  of  noise  include  interference  with  communi¬ 
cation  and  arousal  of  antagonistic  emotions.  Prob¬ 
lems  created  by  noise  fields  found  in  practical  situ¬ 
ations  are  considered  for  the  air  crew,  passengers, 
aircraft  maintenance  crew,  other  ground  support 
personnel,  and  people  outside  an  air  base. 

6083 

Peters,  R.  W. 

EFFECT  OF  ACOUSTIC  ENVIRONMENT  UPON 

SPEAJCER  INTELLIGIBILITY.  -  Jour.  Speech 

and  Hearing  Disorders,  21  (1)':  88-93.  March 
1956.  DNLM 

Same  as  item  no.  3-307,  YoL  ID. 

6064 

Portmaiin,  M., 

and  M.  Durucoa 

[THE  EFFECT  OF  JET  ENGINES  ON  THE  EAR]  A 
propoe  de  1  'action  dee  moteurs  1  reaction  fur 
I'oIelUe.  — Mddeclne  aCronautlque  (Parts),  11  (-4): 
363-394.  1956.  In  French,  with  English  summary 
OP-  388-389).  DLC  (TL555.M394,  V,  11) 

Histological  examination  of  the  ears  of  guinea 
pigs  exposed  to  |wt  engine  noise  for  3  to  1000 
hours  showed  degeneration  of  the  organ  of  Cortl, 
beginning  at  the  second  spiral  and  extending,  with 
Increasing  exposure,  to  the  first  spiral  and1  finally 
to  the  apex;  exudation  of  the  cochlea;  degeneration 
of  the  cells  of  Hfnfen;  swelling  of  RelsSner'f' 
membrane;  and  transudation  of  the  eardrum.  Audio- 
metric  examination  of  aircraft  mechanics  exposed 
for  short  dally  periods  to  noise  revealed  no  hear¬ 
ing  loss,  while  workers  exposed  for  2-3  hour#  a 
day  showed  a  hearing  loss  in  one  year  of  10-15 
decibels.  Installation  of  a  soundproof  cabin  appar¬ 
ently  resulted  in  the  prevention  of  further  hearing 
ips#  (tested  3  years  later)  in  partially -deaf  work¬ 
ers.  No  vestibular  disturbance  was  observed  In  any 
noise  -  exposed  personnel.  The  results  are  similar 
to  those  found  by  other  investigators  for  exposure 
to  complex  noise.  (122  references) 


Literature  on  vestibular  reactions  caused  by  sound 
stimuli  is  reviewed.  The  description  of  a  similar 
case  is  added,  in  which  the  lesion  responsible  for 
vestibular  symptoms  was  demonstrated  in  the  roent¬ 
genogram.  The  lesion  consisted  of  a  hiatus  in  the 
bony  wall  of  the  left  superior  semicircular  canal,  a 
localization  not  described  before.  (Authors’  summary) 
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Romani,  Ji.  D., 

and  P.  Bugard 

A  FURTHER  STUDY  OF  THE  INFLUENCE  OF 
SOUNDS  ON  THE  ENDOCRINE  SYSTEM  [Abstract]. 

Jour.  Acoust.  Soc.  Amer.,  28  (4):  773.  July 
1956.  DLC  (QC221.A4,  v.  28) 

Two-thirds  of  guinea  pigs  subjected  to  sounds  of 
100  to  125  db.  died  after  12  to  18  hours  of  expo¬ 
sure.  Examination  showed  congestion  of  the  pitui¬ 
tary  glahdsy  with  degranulation  of  the  acidophil 
cells;  inhibition  of  the  thyroid  and  inability  to  re¬ 
act  to  overstimulation;  and  a  decrease  of  lipoids 
in  the  adrenals.  From  these  data  and  from  pre¬ 
vious  observation  the  following  Is  demonstrated; 

(1)  Ultrasonics  of  22.5  kc.  at  180  to  165  db.  for 
1  to  4  minutes  Induce  a  destruction  of  the  medul¬ 
lar  adrenal  area,  With  the  cortical  area  intact; 
death  occurs  tn  several  minutes,  with  an  Increase 
in  body  temperature.  (2)  Sounds  of  100  to  125  db. 
for  15  to  25  minutes  Induce  an  alarm  reaction  at 
the  stage  of  exhaustion;  death  occurs  in  12  to  48 
hours.  (3)  Sounds  of  1  to  4  kc.  at  130  to  140  db. 
for  1  to  4  hours  Induce  a  well-compensated  alarm 
reaction  In  the  dog  and  rabbit;  after  200  hours 
adaptation  occurs,  with  recuperation  of  the  normal 
functions  of  the  endocrine  system. 
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Spleth,  W. 

ANNOYANCE  THRESHOLD  JUDGMENTS  OF  BANDS 
OF  NOISE.  — — *■  Jour.  Acoust.  Soc.  Amer.,  28  (5): 
872-877.  Sept.  1956.  DLC  (QC221.A4,  v.  28) 

Annoyance  threshold  judgments  were  made  by 
subjects  who  were  asked  to  adjust  the  Intensity  of 
noise  during  a  three -minute  exposure  to  a  level 
Immediately  below  that  which  would  be  annoying  If 
It  were  present  during  work.  Thirteen  bands  of 
noise  covering  the  frequency  range  from  50  to 
13,000  c.p.s.  were  matched  for  equal  loudness  and 
utilized  as  stimulating  sounds.  Noise  band  frequency 
had  no  apparent  effect  on  annoyance  threshold  judg¬ 
ments  when  subjects  made  judgments  of  all  thirteen 
bands  of  noise;  the  threshold  of  the  highest  band 
(•6600-9000  c.p.s.)  was  lower  than  that  of  other 
bands  when  subjects  made  judgments  Of  only  one 
•band.  Subjects  who  worked  or  had  worked  in  noisy 
situations  gave  thresholds  15  db.  higher  than  sub¬ 
jects  who  had  worked  only  In  office  situations.  Of 
the  latter  group,  subjects  who  attempted  to  Imagine 
themselves  In  ah  actual  working  situation  during 
the  experiment  gave  thresholds  15  db.  higher  than 
those  of  subjects  who  did  not. 
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Rogge veen,  L.  J.„ 

and  H.  A.  E.  van  Dtshoeck 

VESTIBULAR  REACTIONS  AS  A  RESULT  OF  ACOUS- 
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Staab,  F. 

[SOUND  AND  ULTRASOUND  WAVES  GENERATED 
BY  JET  MOTORS:  EFFECTS  AND  ABATEMENT] 


6.  EFFECTS  OF  ENVIRONMENTAL  FACTORS  AND  STRESSES  6089-6094 


Von  Strahlantrleben  ausgesandte  Schall-  und  Ultra - 
schallwellen:  Wlrksamkelt  mid  Vermlnderung. 
Jahrbuch  der  Wlssenschaftllchen  Gesellschaft  fur 
Luftfahrt  (Braunschweig),  1955:  265-275.  1956.  In 
German,  with  EngUeh  nummary  (p.  275). 

DLC  (TL503.W5563,  v.  1956:) 

Noise  Intensities  produced  by  various  types  of 
jet-engines,  their  dependence  on  the  angle  relative 
to  the  Jet  and  on  the  distance,  are  discussed  as 
well  as  the  ultrasonic  radiation  generated  by 
pulsejet  engines.  The  damage  to  human  health  in¬ 
flicted  by  intense  ultra-sound  waves  is  consider¬ 
able  af  revealed  by  animal  experiments  and:  work¬ 
ers  in  jet  engine  industries.  Various  attempts  to 
reduce  noise  emission  are  described. 


8089' 

Styblova,  V. 

[EFFECT  OF  MECHANICAL  ViBRATIONi  ON.  THE 
NERVOUS  SYSTEM]  Vli.v  mechanickych  otPesu  na 
nervovy  system.  —  Pracovni  lekarstvi  (Praha),  8 
(4):  262-265.  Aug.  1956.  In  Czech,  with  English 
summary  (p.  265).  'DNLM 

In  workers  exposed  to  mechanical  vibrations,  neur¬ 
ological  changes  of  the  neurit-ic,  polyneuritic ,  or 
neuritic  amyotrophic  types  were  observed,  especially 
ini  the  arms!.  Mention  is  made  of  the  participation  of 
the  nervous  system  in  the  development  of  occupation¬ 
al  vasoneuroses.  (Author's  summary,  modified) 

6090 

Swartzel,  K.  D., 

and:  M.  Kamrass 

AIRCRAFT  NOISE  CAN  BE  MEASURED. ..  AND  ITS 
EFFECT  ON  HUMAN  ACTIVITIES  DETERMINED. 
"■*  SAE  jour.,  64  (  4):  63-69.  March  1956. 

DLC  (TL1.S5,  v.  641) 

Procedures  in  the  noise  analysis  of  aircraft  in* 
elude:  (1)  establishment  of  the  characteristics  of  the 
actual  sound  radiated  from  the  aircraft  under  study; 
(2)  determination  of  the  intensity  of  sound  at  a  dis¬ 
tance  from  the  aircraft,  by  consideration  of  the  at¬ 
tenuation  suggested  by  the  Inverse-square  law,  air 
damping,  turbulence,  wind,  temperature,  ground  at¬ 
tenuation,  and  the  effect  of  walls;  (3)  description  of 
the  spatial  patterns  of  sound  levels  at  various  dlrec  - 
tlons  and  distances  from  the  aircraft;  and  (41  pre¬ 
diction  of  community  response  to  noise  by  consider¬ 
ation  of  factors  such  as  type  of  noise,  duration  and 
frequency  of  occurrence,  time  of  day,  type  of  neigh¬ 
borhood,  and  previous  noise  exposure,  or  'by  refer¬ 
ence  to  criteria  based  on  the  Interference  of  noise 
with  speech  Intelligibility  (Beranek). 

609>1 

Wilbanks,  W.  A., 

W.  B.  Webb,  and  G.  C.  Tolhurst 
A  STUDY  OF  INTELLECTUAL  ACTIVITY  IN  A  NOISY 
ENVIRONMENT.  —  Naval  School  of  Aviation  Medi¬ 
cine,  Pensacola,  'Fla,  Research  Project  no.  NM  0011 
104  100,  Report  no.  I,  Oct.  31,  1956.  [12  p.j 

DLC  -  Scl. 

Four  tests  from  the  Differential1  Aptitude  Tests 
were  administered  to  naval  cadets  in  a  quiet  environ¬ 
ment  and  with  an  ambient  background  noise  of  T10- 1 14 
decibels.  Significantly  higher  scores  were  obtained 


under  noise  on  the  clerical  speed  and  accuracy  test. 
This  effect  could  be  demonstrated  only  when  ability 
differences  among  the  cadets  were  controlled.  Indi¬ 
vidual  subjects  obtained  about  the  same  relative 
scores  under  both  quiet  and  noise.  This  suggests  that 
if  individuals  afe  to  be  chosen  to  perform  some  task 
in  a  noisy  environment,  selection  is  best  made  on  the 
basis  of  the  person's  ability  to  perform  this  task 
rather  than  upon  anything  which  might  be  termed 
''noise  tolerance”  at  the  levels  tested.  (Authors' 
summary,  modified) 

6092 

Zeaman,  D. , 

and  N.  Wegner 

CARDIAC  REFLEX  TO  TONES  OF  THRESHOLD 
INTENSITY,  Jour.  Speech  andl  Bearing  Dis¬ 
orders,  21  (1):  71-75.  March  1956.  DNLM 

Same  as  item  5201,  vol.  IV. 


!hi,  Physical  Work 
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Dagianti,  A., 

V.  Pennettl,  C.  Polosa,  and  G.  Angrisanl 
[PHOTOELECTRIC  OXIMETRY:  OX1METRIC DETER¬ 
MINATIONS  IN  NORMAL  SUBJECTS  AT  REST  AND 
DURING  MUSCULAR  WORK]  Ossimetfia  fdtoelettrica: 
determlnaziont  ossimetriche  in  soggetti  normali  in 
condizioni  di  base  e  durante  lavoro  muscolare.  —* 
Bollettino  della  Socleth  Italians  dl  cardiologia  (Roma), 
I  (l-lj:  1'I'0-|1'6.  1956,  In  it^iani  with  English 
summary  (p.  115).  DNLM 

Following  a  brief  review  of  the  theory  and  technique 
of  photoelectric  blood  oximetry,  the  method:  was  ap¬ 
plied  to  10  persons  at  rest  and  during  muscular  work 
on  an  ergometer,  and  after  breathing  100%  oxygen. 
Oximetric  determinations  were  also  made  on  the 
Subjects  while  seated;  and:  in  supine  and'  erect  posi¬ 
tions.  The  following  oximetric  characteristics  were 
observed:  (1)  oxygen  saturation  at  rest  oscillated 
from  94%  to  97%;  (2)  saturation  Increased  2-5%  after 
breathing  of  i'00%  oxygen;  (3)  maximum  saturation 
time  was  between  1/2  minute  and  1  minute  and  30 
seconds;  and  (4)  muscular  work  or  changes  in  posi¬ 
tion  produced  no  effect  or  an  insignificant  effect  on 
oxygen  saturation. 


6094 

De  jours,,  P., 

Y.  Labrousse,  and  A,  Teillac 
[EXISTENCE  OF  TWO  GROUPS  OF  FACTORS  IN  THE 
VENTILATORY  REGULATION  OFMUSCULA.R  EXER¬ 
CISE]  Existence  de  deux  groups  de  facteurs  dans  la 
regulation  ventilatoire  de  l'''eX#fOt#e  musrulatre.  — 
Journal  de  physiologle  (Paris’),  4'8'  (3))s  484-488.  May- 
Juiie  1956.  In  French.  DNLM 

In  very  mild,  moderate,  and  intense  exercise,  an 
instant  increase  is  observed  in  ventilatory  volume  at 
the  beginning  of  exercise  and  an  instant  decrease  at 
the  end  of  exercise.  These  changes  depend  on  one  of 
many  nerve  stimuli  consisting  of  group  A  stimuli, 
which  are  related  to  motor  activity  and'  appear  and 
disappear  with  it.  Group  A  stimuli  explain  only  one 
part  of  the  adaptation  of  ventilatory  volume  to  mus- 
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cular  exercise;  another  stimulus,  CMt/oupB,  inter¬ 
venes  alter  the  start  of  exercise,  iis  9-easing  progres¬ 
sively  during  exercise  and  combineikwith  Group  A  to 
affect  ventilatory  volume.  Group  E.:w«tenrenea  only 
during  the  period  of  recuperation  aie:9  explains  hyper¬ 
ventilation  existing  with  cessation  ciucniscular  exer¬ 
cise.  Ventilatory  decrease  with  c emulation  of  exercise 
is  more  Important  than  the  increaso:  l.t  tie  beginning 
of  exercise.  These  phenomena  are:i*il*tecl  to  changes 
in  the  state  of  the  body  between  resctnnde  xe  rcise. 


BIBLIOGRAPHY  1956 

trainings.  —  Schweizerische  Zeitschrift  fiir  Sport  - 
medizin  (Genfeve),  4  (1):  1-5.  1956.  In  German,  with 
English  summary  (,p.  5)j.  DNiLM 

With  reference  to  physical  training  one  may  distin¬ 
guish  acquired!  factors  related  to  the  various  nervous 
functions  commanding  muscular  activity,  and  factors 
of  morphologic,  chemical,  and  functional  adaptation 
of  the  musculature.  Training  produces  an  increase  in 
the  number  of  capillaries  and  raises  the  glycogen, 
phosphocreatine,  and  hemoglobin  content  in  the  mus- 


6095 

Knuumst,  L, 

J.  W.  Chaffee,  and  J.  Wing 
A  STUDY  OF  HUMAN  WEIOfT  LJW'HNG  CAPA- 
BUJTIES  FOR  LOADING  AMMUNTSMON  INTO  THE 

F-86H  AIRCRAFT.  -  Antioch  Ci, Yet'low 

Springs,  Ohio  (Contisct  AF  1 8(600;.*,  00);  and  Wright 
Air  Development  Center.  Aero  MecaMMl  b»b. , 

Wright-  Patterson  Air  Force  Base,  lAlnlO'fProJect 
no.  7214).  WADC  Technical  Repot:  £*no.  56-387, 

Aug.  1956.  v+12  p.  AD  97  206  rsiM'  121  687 

The  weight  Lifting  ability  of  |  sant:  > s  ot  nineteen1 
young  men  was  studied1.  The  lifting  jscaocsdaire*  were 
standardized  and  controlled  In  ord*iB.i  o  emulate 
a  precise  task,  that  of  loading  ammaUl-tlon  Into  the 
F -86H  aircraft.  Ah'  ammunition  cast titfwllh  ■varying 
amounts  of  weight  was  lifted  to  platfcuwni'one,  two, 
three,  four,  five,  six,  and  seven  fetitfnbcve  the 
floor.  All  subjects  could  lift  the  cast-'  w1111®  pre¬ 
scribed  fashion  up  to  and  Inc  hiding  frvlvt  fetst  above 
the  floor.  Only  nine  subject*  couidisa roper ly  to 

fix  feet,  and  only  one  Individual  petfiorsind  at  the 
seven  foot  platform.  Suggested  mazlyfltiuni  weights 
required  for  actual  lifting  task*  are  ;i***wmted.  Based 
on  the  fifth  percentile  values,  they  »im  u  follows: 
on*  foot:  142  pounds;  two  feet:  139  pwftedi;:  three 
feet:  77  pounds;  four  left-:  55  pounds  ‘.rwlvi  f«et:  36 
pounds.  (Authors'  abstract) 

6096 

Ghlrlnghelli,  G., 

and  E.  Boslslo 

[RELATIONSHIPS  BETWEEN  VALUi  •  3  OF  THE 
SPIROMETRIC  INDICES  AT  REST,  ;f  IF  THE  MAXI¬ 
MUM  PULMONARY  VENTILATION  ;jlMUSED  BY 
STRENUOUS  EXERCISE,  AND  OF  'S  3E  MLAXIMUM 
AEROBIC  EXERCISE  IN  A  GROUP  $  V  HEALTHY 
SUBJECTS  OF  DIFFERENT  AGE  A®  O  SEX]  Rap- 
portl  tra  valor!  degll  indict  spirpmetjV  ill#  riposo, 
della  ventilaxione  polmonare  masslmhdrh  iazvoro  es- 
aurlente  e  del  massimo  lavoro  aerob. 1  o  ::  un  gruppo 
<fl  soggetti  sani  dl  varla  eta  e  sesso.  —■ —  ?.l vista  di 
medlclna  aeronautics  (Roma),  19  (4)  CfM#S37.  Oct.  - 
Dec.  11956.  In  Italian,  with  English  sstftnary  (p.  835). 

DLC  (RC1050.:lt„#6,  v .  19) 

Splrometrlc  values  obtained  at  felH'li  iii  "32  normal 
subjects  of  both  sexes,  between  16  ti  W  74  years  of 
age,  showed  a  significant  correlatio  »oto  !be  values 
of  maximum  pulmonary  ventilation  «ttM41i*-d  during 
strenuous  muscular  exercise  on  a  ha#  «e  ergometer. 
From  a  statistical  standpoint,  thesealM**  were 
less  significant  when  correlated  to  liji/Bwi  for  max¬ 
imum  aerobic  exercise.  (Authors'  tjflWmary,  modi¬ 
fied) 


6097 

Grandjean,  E. 

[THE  PHYSIOLOGICAL  BASIS  OF  3fV££IS  TRAIN¬ 
ING]  Die  physiologischen  Grundlager.*#5**  **uskel  - 


cle.  Static  and  dynamic  exercises,  implying  an  in¬ 
crease  in  muscular  tension  of  1/3  to  2/3  of  the  maxi¬ 
mal  force,  increase  the  muscular  mass  and  strength. 
Static  (isometric)  exercises  enhance  endurance  for 
anaerobic  work  (posture,  etc.^while  dynamic  (iso¬ 
tonic)  exercises  with  rapid  movements  develop 
muscular  force  which  results  in  increased  speed  of 
movements.  (Author's  summary,  modified) 


6098 

Hemingway,  A. 

THE  CmCWLATiON  IN  MUSCULAR  EXERCISE.  - 

In:  R.  J.  S.  McDowall.  Control  of  the  circulation 
of  the  blood.  Supplemental  volume,  p.  205-223. 
London:  W.  Dawson  and  Soils.,  1956. 

DLC  (QP101.M33,  v.  2) 

This  is  a  review  of  the  literature  concerned 
with  the  effects  of  muscular  exercise  on  cardiac 
output  and  rate,  pulmonary  clrqujitidh,  and  blood 
flow  and  volume.  Also  considered  are  circulatory 
reactions  in  tests  for  physical  fitness!;  effects  of 
training  on  circulation;  and!  the  relationship  of 
magnitude  and  duration  of  hyperemia  to  muscular 
contraction,  and  to  the  role  of  .shaBjiftji’ii  .factor# 
in  the  mediation  of  hyperemia  in  active  muscle. 

#122  references) 

6099 

Herbst,  R. 

[SPORTS  AND  HEART  IN  PHYSIOLOGY  AND  PATH¬ 
OLOGY]  Sport  und  Mefz  in  Physiologie  und  Patholo- 
gie.  —  Xrztliche  Wochenechrift  (Berlin),  1 1  (40)  : 
'877-8801  Octi  Si,  i9|6.  to  German.  DNLM 

The  compensatory  reactions  of  the  normal  heart  to 
physical  stress  imposed  by  various  athletic  disci¬ 
plines  are  reviewed.  Further,  the  response  of  the 
pathologic  heart  is  described  in  reference  to  stresses 
of  physical  work,  flight  stresses  under  conditions  of 
sport  and  commercial  flight,  andstresses  encountered 
in  mountaineering! 

6100 

Holubar,  J., 

and  V.  Seliger 

[CHANGES  IN  PULMONARY  VENTILATION  DUE  TO 
CONDITIONED  STIMULI  AND  EXERCISE]  Rabochie 
i  uslovnoreflektornye  izmenenlia  legochnol  Ventliiia t- 
sil.  —  Physiologia  bohemoslovenica  (Praha),  5  (2)): 
'17.0- 176.  1956.  In  Russian:,  with 'German,  summary 
(p.  175- 176).  DNLM 

Pulse  rate,  respiratory  rate,  and  pulmonary  ven¬ 
tilation  were  registered  in  10  men  during  and  alter 
exercise  on  a  bicycle  ergometer.  Changes  in  the 
pulmonary  ventilation  during  and  after  physical  stress 
did  not  run  parallel  to  those  of  the  respiratory  fate. 
The  Increase  ini  ventilation'  persisted  .much:  longer 
after  exercise  than  the  increase  in  respiratory  fate. 
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This  proves  that,  to  Compensate  for  the  oxygen  debt, 
ventilation  is  increased  primarily  by  depth  of  res¬ 
piration.  Violent  fluctuations  of  ventilation  during 
and  after  physical  stress  were  interpreted  as  a  chem- 
oreceptor  reflex  mechanism  for  the  regulation  of 
pulmonary  ventilation.  The  establishment  and1 
characteristics  of  conditioned  reflexes  of  these  func¬ 
tions  are  discussed. 

6101 

Klrchhoff,  H.  W„ 

H.  ReindeU,  and  A.  Gebauer 
[[gjVf  flin^TiqNS  OF  THE  OXYGt  Vi  UPTAKE,  CAR- 
BON  DIOXIDE  EXCRETION,  RESF..RATORY  MINUTE 
VOLUME,  RESPIRATORY  EQUIVALENT,  AND  THE 
RESPIRATORY  QUOTIENT  DURING  PHYSICAL 
STRESS  IN  AVERAGE  INDIVIDUALS  AND  TOP  ATH¬ 
LETES]  Untersuchungen  liber  die  Sauerstoffaufnahme^ 
Kohlensaureabgabe,  das  Atemm inuten volumen ,  Atem- 
Squivalent  und  den  respiratorlschen  Quotienten  wah- 
rend  korperlicher  Belastung  bel  Normalpersonen  und 
Hoehle istungsspo rtlern.  — ;  Deutsches  Archiv  fur 
kllnische  Medizin  (Munchen),  203  {$),:  423-447.  1956. 
In  German.  DNLM 

The  "Metabograph"  developed  by  A.  Fletsch  per¬ 
mits  simultaneous  and  continuous  registration  of 
oxygen  uptake,  COg  excretion,  respiratory  minute 
volume,  respiratory  quotient,  and  the  respiratory 
equivalent  at  rest  and  during  physical  stress.  Nor¬ 
mal  values  were  obtained  by  the  above  method  for  80 
normal  individuals  at  different  levels  of  physical 
stress  and  compared  with  those  obtained  for  40  se¬ 
lected  top  athletes.  The  authors  point  to  the  signifi¬ 
cance  of  different  ventilation  values  for  the  determin¬ 
ation  of  the  range  and  limits  of  performance  in  the 
experiment  with  physical  work.  The  rise  of  the  res¬ 
piratory  quotient  to  values  around  one  is  to  be  re¬ 
garded  as  a  work -limiting  factor.  The  Work  respira¬ 
tory  equivalent  allows  Important  observations  Of  the 
respiratory  economy.  (Authors'  summary,  fhodifled) 


6102 

Kostial,  K., 

L].  Bofovi<?  and  Lj.  Puree 
(ADAPTATION  TO  MUSCULAR  WORK  AFTER  A 
LONG  PERIOD  OF  REST]j  Adaptacija  hi  mifienj'  rad 
nakon  duieg  odmora.  —  Arhlv  za  hlgijenu  rada  1  tok- 
slkologiju  (Zagreb),  7  (1):  23-25.  195 6.  In  Croatian, 
with  English  summary  (p.  25). 

In  albino  rats  previously  adapted  to  muscular  work 
the  decrease  of  eosinophils  and  ascorbic  acid  content 
of  the  adrenal  gland  after  exercise  is  less  pronounced 
than  in  control  animals,  even  after  a  resting  period:  of 
one  month.  According  to  the  eosinophil  reaction  and 
ascorbic  ac id  test,  the  animals  seem  to  remain  adapt¬ 
ed  to  muscular  work  in  spite  of  the  long  rest. 

(Authors'  summary) 

6103 

Lehmann,  G. 

[MUSCLE  WORK  AND  MUSCLE  FATIGUE  IN  THEORY 
AND  PRACTICE]  Muskelarbeit  und  Muskelermiidung 
in  Theorie  und  Praxis,  —  Arbeitsgemeinschaft  fUr 
Forschuhg  des  Landes  Nordrhein-Westfalen  (Kb In  und 
Opladen),  ho.  56:  62-88.  1956.  In  German.  DNLM 

The  author  discusses  the  cellular  metabolism  of 
muscle  tissue  and  vasomotor  reactions  within  muscle 
during  static  work,  dynamic  work,  and:  at  rest.  From' 


the  viewpoint  of  economy  there  is  an  optimal  speed  of 
movement.  As  the  speed  increases,  more  energy  is 
used  by  the  active  muscles  and  their  antagonists  for 
braking  the  movement.  Muscle  circulation  is  also 
decreased  since  the  contraction  phases  are  relatively 
lengthened  at  the  expense  of  the  recovery  phases. 
Similar  changes  are  observed  at  speeds  below  the 
optimal  speed.  At  the  beginning  of  work  the  muscle 
is  hypoxic  until  the  metabolic  breakdown  products 
stimulate  capillary  dilatation  and  intramuscular  cir¬ 
culation  improves.  The  latter  fact  influences  'the 
length  of  rest  periods,  work  Intensity,  and  recovery 
time.  Industrial  applications  of  'these  findings  are 
discussed  at  some  length. 

6104 

Lomonaco,  T.„ 

iL.  Forti,  F.  Rossanlgo,  and1  B).  TagUamonte 
[SOME  RESPIRATORY  DATA  OBSERVED  IN  A 
GROUP  OF  SUBJECTS  UNDERGOING  INTENSE 
MUSCULAR  WORK  PROLONGED  UNTIL  EXHAUS¬ 
TION]  A.lcuni  datl  resplratori  osservatl  in  Uni  grup- 
po  dl  soggetti  sottoposti  a  lavoro  muscolare  Intense 

protratto  flno  all’  esaurlmento.  - Rlvista  dl  medl- 

clna  aeronautlca  (Roma),  'I9'i(»)s  42-66,  Jan,  -March 
1958.  In  Italian,  with  English  summary  (p.  60-61). 
DLC  (RC1050.  R56,  v,  19))i 

Using  a  bicycle  ergometer,  twenty- five  males  be¬ 
tween  20-45  years  of  age  were  subjected  to  Intense 
muscular  exercise  prolonged  until  the  point  of  ex¬ 
haustion,  The  following  observations  wbfe  made:  (f)i 
The  Increase  In  pulmonary  ventilation  depended 
more  upon  tidal  volume  than  respiratory  frequency. 
(2)The  maximum  oxygen  consumption  lit  18  subjects 
corresponded  to  the  maximum  value  of  pulmonary 
ventilation;  In  7  subjects  It  occurred  one  minute  be¬ 
fore  the  end  of  effort;  the  highest  values  were  ob¬ 
served  during  the  last  minutes  of  the  exefclse.  (3) 
The  maximum  value  of  the  Cal/L  ratio  (energy 
consumption  to  ventilation)  and  the  minimum  value 
of  the  ventilation  equivalent  for  oxygen,  never  ap¬ 
peared  at  the  same  time  with  the  maximum  values 
of  oxygen  consumption  and  pulmonary  ventilation 
Which  occurred'  much  ear  Her.  (4)Decrease  In  the 
Cal/L  ratio,  and  the  corresponding  Increase  of  the 
ventilation  equivalent  for  oxygen^  occurred  at  the 
moment  when  the  value  of  respiratory  exchange 
ratio  equaled  or  exceeded  one,  and  when  the  values 
of  metabolic  consumption  fveragedl  l'0, 196  Cal/  mlh. 
(From  the  authors'  summary) 

6105 

Lomonaco,  T. 

[USE  OF  PHYSICAL  EXERCEES  TO  INCREASE 
THE  PHYSIO-PSYCHIC  RESETANCE  TO  MODERN 
FLIGHT]  Utillta  degli  esercizl  fiaicl  per  aumentare 
la  reslstenza  fisio-psichfca  al  volo  mode r no.  — 
Rivista  aeronautlca  (Roma),  32  (1):  25-36.  Jaii,. 

1956.  In  Italian.  DLC  (TL504.  R54,  v.  32) 

Physical  exercise  is  recommended  for  aviators 
flying  at  high  altitudes  as  a  means  of  Increasing 
respiratory  capacity  and  cardiovascular  function, 
and  improving  blood  eras  is.  Consideration  is  given 
to  sports  activities  (bob  sledding,  mountain  climb¬ 
ing),  exercise  '(gymnastic#,  double  Wheel1  exercise), 
and  physiological  training  exercises  in  anoxia,  de-, 
compression,  and  acceleration,  which  are  used  to 
increase  the  physiological  and  mental  performance 
of  pilots. 
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Losada,  A. , 

R,  Florenzano,  Hi  ©onoso,,  and  §.  Prieto 
[SOME  CARDIOVASCULAR  AN©  j^SPlRAT  ORY 
ASPECTS  IN  A  GROUP  OF  ATHLETES)  Algunos 
aspectos  cardiovaaculares  y  respiratorios  en  un 
gruppo  de  deportistas.  — r-  Revists  clinic  a  espaflola 
(Madrid),  62  (5):  311-322.  Sept.  15,  1956.  In  Spanish, 
with  English  summary  (p.  321).  DNLM 

Cardiovascular  and  respiratory  {unction  tests  were 
found  to  be  within  normal  limits  in  trained  athletes. 

Of  the  45  persons  examined1,  46,4%  exhibited  systolic 
murmurs,  and  in  49.1%  the  electrocardiogram  showed 
a  characteristic  pattern  of  athletic  activity  when  it 
had1  been  prolonged  and  intense. 

6107 

Marshak,  M.  E., 

and'T.  A.  Maeva 

|[|H5fP©ii®  PHENOMENA  'IN  MUSCLE  ACTTVBFYj  O 
gipoksicheskikh  iavleniiakh  pri  myshechnoi  deiatel  - 
nosti.  —  Biulleten'  ekspe r imental'' not  biologii  i  me  - 
ditslny  (Moskva),  41  (6):  13-15.  June  1956.  in  Rus¬ 
sian.  DLC  (R9LB56,  v,  4# 

To  prevent  reduction  of  the  oxygen  saturation  of 
arterial  blood  during  muscular  work  after  the  warm¬ 
up  period,  subjects  breathed  oxygen  while  riding  an 
ergometer  bicycle.  In  all  cases,  despite  oxygen 
breathing,  the  oxygen  saturation  dropped  after  the 
first  five  oilnutes  of  work,  although  not  as  much  as  in 
Subjects  breathing  atmospheric  air.  The  hypoxic 
phenomena  Were  found  to  be  related  to  functional 
shifts  in  the  respiratory  and  cardiovascular  Systems 
Indicative  of  disruption  of  coordination  of  functions 
in  physical  work  Which  approaches  the  threshold  in¬ 
tensity  for  that  individual. 


Rectal  temperatures  of  12  clinically  healthy 
soldiers  were  measured  during  a  1-hour  walk  on 
a  motor  -  driven  treadmill1  at  3.5  male  s/hour  on  a 
10%  grade  before  (control) ,  during  (expe ri  mental ) 
and  after  (recovery)  a  period  of  water  and  calorie 
restriction.  The  conditions  were  rigidly  controlled 
and  the  men  lived  and  worked  in  an  environment 
of  78°  F.  and  65%  relative  humidity.  The  daily 
water  intake  during  the  experimental  period  was 
900'  cc.  for  each  of  6  men  (Group  I))  and1  1800  cc. 
for  the  other  6  (Group  □).  Each  man  in  both 
groups  received  1000  cal./day  of  pure  carbohy¬ 
drate  as  the  only  food  and  used  1200  cal.  for  2 
hours  of  treadmill  Work  daily.  In  Group  I,  there 
was  a  continuous  increase  in  rectal  temperature 
at  the  end1  of  1  hour's  work  until,  after  5  days  of 
water  restriction,  the  average  Was  1.6°  C.  higher 
than  before  water  restriction.  In  Group  II  only  a 
small  increase  of  0.6°  C.  over  the  value  before 
water  restriction  was  found  on  the  3rd  day  and 
by  the  6th  day  this  value  had  returned  to  pre star¬ 
vation  levels  and  remained  essentially  unchanged 
to  the  end  of  the  water  restriction  period.  Admin¬ 
istration  of  water  ad  libitum  to  Group  I  brought 
temperatures  back  to  the  pre  restriction  levels  and 
produced  no  important  change  in  Group  □.  It  is 
concluded  that  the  water  deficit  in  Group  H  was 
insufficient  to  produce  a  persistent  alteration  in 
thermoregulation  as  observed  in  Group  L 
(Authors'  abstract)1 

6110 

Monod,  H., 

R,  Moytiier,  Ji.  Scherrer,  and  C.  Soula 
[STUDY  OF  ARTERIAL  PRESSURE  AND  PULSE  I'N 
STATIC  WORK]  Studs  de  fa  pression  artSrielle  et  du 
pouts  dans  16  travail1  statique.  =  Journal  de  physio* 
iogle  #afi®)i,,  48  ((3))ii  662*656,  May- June  i936s  in 
French.  DNLM 


6108 

Mases,  P., 

R.  Fafet,  and  Martinot 

[CONTRIBUTION  TO  THE  STUDY  OF  THE  URINARY 
ELIMINATION  ©F  CREATINE  DURING  ACTIVITY 
AND  REST  j  Contribution  <t  l'dtude  de  1 'elimination 
urinatre  de  la  creatine  au  cours  de  1"  activity  et  du 
repos.  —  Revue  de  pathologie  generate  et  comparee 
(Paris),  56  (677):  641-642.  April  1956.  In  French. 

DN'LM 

Young  men  between  21  and  23  years  of  age  showed 
an  increase  in  the  hourly  urinary  excretion  of  crea¬ 
tine  during  periods  of  exercise.  Untrained  subjects 
displayed  a  greater  Increase  In  creatine  excretion 
then  trained  Subjects.  Nyctohemeral  variations 
studied1  in  one  subject  (diurnal1  activity  6-21  hours, 
sleep  21-6  hour  S')  revealed  a  constant  and. progressive 
increase  in  the  hourly  urinary  elimination  of  creatine 
during  the  period  of  activity,  and  a  decrease  during 
the  peFlod  of  rest. 


6109 

Monagle,  J.  E. . 

F.  Grande,  E.  Busklrk,  J.  Brozek,  H,  L.  Taylor, 
and  A-  Keys 

BODY  TEMPERATURE  DURING  WORK  IN  MAN 
ON  RESTRICTED  WATER  INTAKE  AND  LOW 
CALORIE  CARBOHYDRATE  DIET  [Abstract)  — 
Federation  Proceedings.  #5.  (I,,  pari  I)11  132.  March 
1956.  DLC  (QH304.FJ7,  v.  fe)1 


Eighty  subjects  of  an  average  age  of  21  maintained  a 
load  at  a  constant  level1  for  as  long  as  was  possible 
(static  work).  Under  these  conditions  there  was 
demonstrated1  ah'  elevation  of  arterial  pressure  and1 
an  acceleration  of  ipulSe  fate  independent  Of  the  group 
of  active  muscles;  an  Important  phenomenon  since 
fatigue  appeared  within  a  short  time. 


•6  M 1 
Nitz,  H. 

and  F.  L.  Schmidt 

[THE  ORTHOSTATIC  EKG  CHANGES  IN  THE  ATH* 
LETEljl  Die  orthostattschen  EKG- V'erihderungen  des 
LevStungSsportiers,  Sportmedizin  (Freiburg  tm 
Brelsgaui)i,  7  (l,)i:  13- 17.  Jan'.  1956,  to 'German. 

DNLM 

A  review  of  several  thousand  physical  examinations 
of  athletes  showed  a  considerable  number  of  athletes 
who  exhibited  orthostatic  regulation  disturbances  on 
the  electrocardiogram.  These  changes  were  not  sig¬ 
nificantly  related  to  the  subjective  well-being,  clini¬ 
cal  findings,  nor  tests  of  circulatory  function.  Fully 
tfained1  top  athletes,  who  had  trained  continuously 
under  a  strenuous  program,  seldom  showed  electro¬ 
cardiographic  signs.  A  significant  number  of  devia¬ 
tions  were  found1  in  athletes  with  labile  autonomic 
nervous  systems  and1  in  young  individuals  during  ab¬ 
rupt  change  of  the  pace  of  training.  It  is  concluded1 
that  the  orthostatic  ECG  manifestations  may  reflect  a 
neurophysiological  adaptational  process  of  the  circu- 
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ilUtwry  system  during  lea'ining.  This  phenomenon.  .may 
toll'  consideredi  u«  a  .symptom.  of  overtraining  of  early 
i  iir.i  utalory  damage  only  when  subjective  complaint# 
and!  diagnostic  tests  indicate  processes  beyond  adap- 
lalion. 

6112 

Sartorelllii ,  E» 

f  RELATION  BETWEEN  PULMONARY  VENTILATION 
AND  ENERGY  EXPENDITURE  DURING  WORK],  Rap- 
po irfii  ifa  v.entiita'z'ione  polmonare  c  consume  energeli- 
.»>'  durante  ft  favor©.  —  Medic ina  del  lavoro  :(M!flanoi)i, 
4>7’ i(l5i)c  350-355.  May  1956.  In  Italian:,  with  English 
summary  (pi  354-355.).  DNfLM 

ipufmonaTy  ventilation  and!  energy  expenditure  were 
measured  in  an  open  circuit  during  work  at  various 
intensities  ((walking  on  a  treadmill  at  different  speeds 
and!  ineiinations1)  ifn.  10  subjects  between  the  ages  of  18 
and!  35j,  and'  If.  subjects  between  the  ages  of  4&  and’  62 . 
Formulas  were  established  from  the  experimental 
data  for  normal1  young  and  normal  middle-aged1  sub¬ 
jects  which  can  be  used  to  calculate  the  values  of 
energy  expenditure  under  conditions  of  work  from  the 
corresponding  values  of  pulmonary  Ventilation,  'Both' 
of  these  formula's  can  be  reduced  to  a  single  One 
which,  j#  valid  for  (both  young  and!  adult  subjects: 
Energy  exipeiKtiiture  if^i€M'6fdc:s/imin.ufe.i)i  =  tOtZGi  x 
ipufmoiiiify  Ve.hfift.iWonites  tebs/'minutefc  i(‘AUthof''® 
summary,  njodifled) 


6113 

Semer,  j.  Ml- 

THE  EFFECT  OF  STRESS  ON  THE  SODIUM  AND 
POTASSIUM  CONCENTRATION  IN  MIXED  SALIVA. 

—  (DlsScr station.,  Medical  Faculty  Of  the  University  Of 
Ztoiich.  ji  15  pi  Zurich';  Kart  Schippert  and!  Co. ,  1956:. 

DNLM  (W4.Z96,  1956') 

The  Na  and  K  ('oiici'nliralions  in  the  saliva  and  the 
blood  eosmophilcs  weep  studied!  in  six  cilvildlen'  before 
and!  after  an  Operation  and  also  in.  five  adults  before, 
during,  andi  after  ah  exactly  measured,  amount  Of 
muscular  work.  The  surgical  stress  led  to  a  massive 
Mil  in  eosinophfles,  but  had!  no  effect  oft  the  saliva 
electrolytes.  The  muscular  work  led!  to  a  sma'l'1  fall1 
In  the  blood  eosinophfles  and  to  a  marked  drop  in  the 
(Na  K)  concentration  ratio  in  saliva.  As  cause  for 
these  confiicliing  results,  the  author  considers  the 
different!  age  groups.,  (the  different  qualitative  secre¬ 
tions  of  (the  adrenal  cortex,  and  the  secretions  of 
adren.vfin.  noradienalin,,  and  pitressin  as  being  im- 
iportaiiit  ifactof S',  '(Author'#'  surnmary)! 

6114 

Slonl  m ,  N,  13,, 

D.  G.  Gillespie,  and  W,  H.  Harold. 

PEAK  OXYGEN  UPTAKE  OF  TRAINED  HEALTHY 
YOUNG  MEN  AS  DETERMINED  BY  A  TREADMILL 
METHOD.  — &  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  Research  Project  no.  NM  OO'l  105 
1:64',  Report  no.  j,  Oct.  8,  1956.  if* It  p. 

AD  1 19  597  UNCLASSIFIED 

The  peak  oxygen  uptake  of  'SO1  healthy,  young, 
white  men  (naval  aviation  cadets)  has  been  deter¬ 
mined  by  a  treadmill  method.  The  treadmill  speed 
was  (held!  .  (instant  at  'SIS.  m.p.h. ,  and!  the  tests  at 
ear h  treadmill  grade  were  of  six  minutes  duration. 
(Peak  oxygen  uptake  is.  .dt  ,'inedi  a.rlntrair.ilKy  (for  'the 


purposes  Of  tihiis  study  as  the  highest  Value  obtained 
for  rate  of  oxygen  uptake  as  determined  by  meas¬ 
urement  and  analysis  of  expired  gas  collected  dur¬ 
ing  the  sixth  minute  of  exercise.  The  mean  peak 
oxygen  uptake  was  found  to  be  4.05  liters  per  min¬ 
ute,  with,  a  standard  deviation  Of  0.39  and!  a  range 
of  3.22  to  5. 17.  The  mean  expiratory  minute  vol¬ 
ume  was  found  to  be  147  liters  per  minute,  with  a 
standard  deviation  of  20  and  a  range  of  95.2  to  201. 
These  values  exceed  those  generally  accepted  as 
occurring  during  muscular  work.  The  mean  expira¬ 
tory  minute  volume  was  83  per  cent  of  the  mean 
maximal  breathing  capacity  In  33  subjects  in  whom 
the  latter  was  determined.  (Authors'  abstract') 

6115 

Vanderbl'e,  Ji.  H. 

THE  PHYSIOLOGY  OF  LOAD-CARRYING.  VRI.  SI'M- 
Ul-ATED  SLED  PULLING  ON  THE  TREADMILL. 

Quartermaster  Research.  and  Development  Ce  i- 
ter.  Environmental  Protection  Dlv.,  Natick,  Mass. 
Technical  Report  no.  EP-21,  Jan.  1956.  fv+lG  p. 

AD1  85.  574  PB  .J 22  896 

A  laboratory  study  Was  conducted!  oft.  (the  feast2 
blllty  of  simulating  sled  pulling  by  applying  poste 
rlor  drag  through  a  harness  to  .theft  walking  on  a 
treadmill.  The  effects  of  walking  at  two  different 
speeds  with  posterior  pull  and  the  effects  of  light 
and  heavy  clothing  were  also  studied.  The  energy 
cost  Of  pulling  a  simulated  sled  appears  to  be  less 
than  that  for  pulling  a  sled  In  the  field.  It  was 
found  that  application  of  ipOsteflof  putt  1«  an.  ex. 
tfe.mefy  epftvenient  method  for  producing  a  epftsldi. 
enable  increase  1ft  metabolic  rate  during  exercise 
and!  may,  therefore,  be  useful  in.  varying  heat  pro¬ 
duction  when  several  men  are  walking  on  one  tread 
mfll,  '(f'ppni  .the  author’®  abstract): 

6116 

Wade,  O.  L., 

B.  Combes,  A.  W.  Childs,  N.  ©:  Wheeler,  A.  Cour- 

nand,  and  S.  E.  Bradley 

THE  EFFECT  OF  EXERCISE  ON  THE  SPLANCHNIC 
BLOOD  FLOW  AND  SPLANCHNIC  BLOOD  VOLUME 
IN  NORMAL  MAN.  *-  Clinical  Sci.  (London),  15  (3);: 
457-463.  Aug.  1956.  DNLM 

In  a  sludy  of  5  normal  subjects,  splanchnic  blood 
flow,  measured  by  bromusulphalein  clearance  and 
extraction,  decreased  during  light  exercise  in  the 
recumbent  position  by  250-450  ml.,  .min-,  (mean,  355) 
and  the  circulatory  splanchnic  blood  volume  (meas¬ 
ured  by  a  regional  dilution  technique)  was  reduced  by 
300-700  mill.  (mean.  400).  Splanchnic  oxygen  con¬ 
sumption  diminished  in.  proportion  to  the  fail  in  blood 
flow.  The  increase  in  splanchnic  vascular  resistance 
and! (the  resultant  diversion  Of  blood  to  other  tissues 
supplemented!  cardiac  output  and1  served!  to  reduce  the 
work  of  the  heart  during  exercise.  Similarly  the 
decrement  in  splanchnic  oxygen  uptake  made  available 
a.  greater  proportion  of  the  total!  oxygen  uptake  to 
supply  the  increased  oxygen  requirement.  The  redis¬ 
tribution  of  blood  evident  in  the  fall  of  splanchnic 
blood  volume  may  be  important  by  augmenting  venous 
•return  .o  the  heart  and!  ini  permitting  a  more  rapid 
adjustimi  nl  ift  cardiac  output.  (From  (the  authors ’ 
summary) 

.frill  47 

Wells.  J.  G,, 

B.  Baike,  and  D.  D.  Van  F  os  sail 
iLACTW  ACID  ACCUMULATION  AS  A  FACTOR  MU 
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DETERMINING  WORK  CAPACITY.  - School  of 

Aviation  Medicine,  Randolph  Air  Force  Base,  Tex. 
Report  no.  56-121,  Nov.  1956.  9  p.  AD  126  288 

PB  128  456 

Blood  lactate  production  In  mas  was  correlated' 
with  respiratory  and'  Circulatory  adaptations  result¬ 
ing  from  physical  exercise  during  an  established 
work  capacity  test  On  the  basis  of  physiologic  cri¬ 
teria  observed,  a  general  classification  of  work  in¬ 
tensity  was  Outlined^  Three  distinctly  different  In¬ 
crements  of  lactic  acid  accumulated  In  the  blood 
during  gradually  Increased  work  Indicate  the  follow¬ 
ing  classification:  L  light  work:  pulse  rate  not  ex¬ 
ceeding  120  beats  per  minute;  no  lactic  add  Increase 
significantly  above  the  resting  level.  B.  Heavy  work: 
pulse  rate  between  120  and'  160  'beats1  per  minute; 
lactic  add  Increase  of  approximately  20  to  40  mg. 
per  cent  IB.  Severe  work:  pulse  rate  above  160  beats 
per  minute;  lactic  add  Increase  of  40  to  100  mg. 
per  cent.  ((Authors'1  abstract) 


Wheeler,  H.  O., 

O.  L.  Wade,  B.  Combes,  A,  W.  Childs,  A. 

Courand,  and  S.  E.  Bradley 
EFFECT  OF  KXERCBX  ON  SPLANCHNIC  BLOOD 
FLOW  AND  SPLANCHNIC  BLOOD  VOLUME  IN 
MAN  [Abstract].  —  Federation  Proceedings,  15 
(1,  part  0:  198-199.  March  1956, 

DLC  (QH301.F37.  v.  15) 

Splanchnic  blood  flow  (EHB'F)  fell  In  five  sub¬ 
jects  during  exercise  (alternate  leg  raising)  by 
240*460  ini./ minute  and  returned  during  recovery 
toward  control  levels  In  aM  but  one.  Resting 
splanchnic  blood  volume  (SBV)  averaged  1160  ml. 
(17-25%  of  total  blood  volume)  and  decreased  dur¬ 
ing  exercise  In  all  subjects  by  285-700  ml.  so 
that  only  10- 15%  of  total  blood  volume  remained 
in  the  splanchnic  bed.  During  recovery  SBV  in¬ 
creased  in  all  Subjects  but  not  to  the  control  lev¬ 
els  In  three.  Durliig  exercise  total  oxygen  con¬ 
sumption  Increased.  Splanchnic  oxygen  consump¬ 
tion  fell  slightly  In  all  subjects  but  rose  abovj 
control  levels  during  recovery.  Since  blood  pres¬ 
sure  tends,  if  anything,  to  Increase  during  exer¬ 
cise,  Die  reduction  In  EHB'F  indicates  splanchnic 
vasoconstriction.  This  response  serves  to  supple¬ 
ment  blood  flow  to  active  muscle  by  diverting 
blood  from  the  splanchnic  bed.  The  decrease  in 
SBV  represents  a  significant  "autotranaf union"  of 
blood  into  the  general  circulation.  As  a  result, 
venous  return  may  be  augmented  early  In  exer¬ 
cise,  thereby  facilitating  a  more  prompt  increase 
in  cardiac  output.  (Authors'  abstract,  modified) 

6119 

Wlnsmann,  F.  R., 

and  F.  Daniels 

THE  PHYSIOLOGY  OF  LOAD-CARRYING.  X.  PACK 
CARRYING  IN  THE  DESERT. - Quartermaster  Re¬ 

search  and  Development  Center.  Environmental  Pro¬ 
tection  Research  Dlv.,  Natick,  Mass.  Technical  Re¬ 
port  no.  ElP-28;  May  1956.  ly+27  p.  AD  106  661' 

PB  124  962 

The  energy  cost  of  walking,  climbing,  and  carry¬ 
ing  'loads  over  three  different  types  of  desert  ter¬ 
rain  ( level  hard  surface,  level  sandy  surface,  and 
sand  dune  slopes)  has  been  studied.  Pulse  rates  and 


rectal  temperatures  were  measured,  along  with  oxy¬ 
gen  consumption,  as  indicators  of  stress.  The  energy 
expenditure  of  walking,  climbing,  and  carrying  loads 
expressed  as  Calories  per  square  meter  body  sur¬ 
face  area  per  hour  (Cal.  /m.  2/hr. )  shows  a  strik¬ 
ing  increase  from  him!  surface  to  sandy  areas 
(mean  increase  1104%);.  The  Increased  pulse  rates 
and  rectal  temperatures  over  the  sand  and  slope 
(dune)  areas  are  also  Indicative  of  added  stress. 

The  40 -pound  pack  carried  at  a  fate  of  2. 5  m.  p.  h. 
continuously  for  one-half  hour  would  appear  to  rep¬ 
resent  the  extreme  upper  load  limit  to  carry  In  any 
sandy  area  on  the  desert  It  Is  expected  that  the 
quantitative  measurements  of  heat  production  con¬ 
tained  'her eln  will  be  useful'  In  the1  calculation  of 
total  'beat  load  on  a  man1  under  desert  conditions. 
(Authors'  abstract) 


£  Fatigue 

6120 

Bujas,  Z., 

and  B.  Pets 

[COMPARATIVE  STUDY  OF  CERTAIN  TESTS  OF 
FATIGUE]  Etude  comparative  de  certains  tests  de 

fatigue.  -  Travail  huroain  (Paris),  19  (3-4):  193- 

267.  July-Dee.  1'950.  In  French,  with  English  sum¬ 
mary  (p.  207).  DLC  (T58.A2T7,  v.  19) 

A  comparative  study  was  made  of  tests  of  fa¬ 
tigue  produced  by  mental  calculation,  step- test 
exercise,  weight  lifting,  team  sports,  or  lick  of 
sleep  (30  hours).  No  significant  effects  of  fatigue 
were  observed  on  stereoscopic  acuity,  dynamic 
visual  accommodation,  the  phosphene  threshold 
Or  adaptation  to  dazzle  produced  by  Intermittent 
electrical  simulation,  persistence  of  consecutive 
images,  perception  of  consecutive  movement, 
fluctuation  of  perception  of  ambiguous  images 
(cubes),  reproduction  of  movement,  or  pointing 
accuracy.  Fatigue  decreased  the  illusion  of  weight 
differences  produced  Iff  objects  of  similar  weight 
but  of  different  volumes,  and  Impaired  the  capacity 
for  stability  of  pressure  exerted  by  the  hand.  The 
electroencephalogram  of  subjects  following  work 
showed  an  increase  in  the  frequency  and'  ampli¬ 
tude  of  alpha  waves  (particularly  from  the  occip¬ 
ital  lead),  and  Increased  irregularity  of  the  alpha 
pattern.  Spontaneous  elsctrodermal  reactions  Of 
the  Tarchanoff  type  were  reduced'  after  work.  It  is 
concluded  that  the  changes  observed  cannot  serve 
as  criteria  of  fatigue  because  of  their  Inconsisten¬ 
cy  and  the  necessity  to  perform  work  until  ex¬ 
haustion  in  order  to  produce  ah  effect.  It  IS  sug¬ 
gested  that  fatigue  criteria  should  be  sought  to 
the  disintegration  of  the  structure  of  mechanisms1 
Included  to  specific  tasks  rather  than  in  the  per¬ 
formance  of  igOlatedi  mechanisms. 


6121 

FATIGUE.  —  Far  East  Air  Forces  Command  Surgeon's 
Newsletter,  2  (5):  1-4.  May -June  1956.  DNLM 

Fatigue  in  flying  personnel  is  discussed  in  terms  of 
both  physiological  and1  psychological  changes.  Physi¬ 
ological  changes  Include  any  increase  in  toxic  sub¬ 
stances  in  the  blood  or  exhaustion  of  energy  reserves. 
Psychological  changes  Include  deterioration  of  Sk'if!,, 
or  the  occurrence  of  boredom  and1  anxiety.  IBie  im- 


6.  EFFECTS  OF  ENVIRONMENTAL  FACTORS  AND  STRESSES  6122-6127 


portant  variables  influencing  fatigue  in  aircrews  arc 
•the  type  of  equipment,  number  of  aircrew  members, 
length  of  time  of  operations,  terrain,  night  flying, 
weather,  and  Inadequate  accommodations  for  rest  and 
relaxation  before  and  after  flying.  Mental  fatigue  may 
be  increased  by  physiological  stresses  such  as  hy¬ 
poxia,  hyperventilation,  or  mild  chronic  carbon  mon¬ 
oxide  exposure.  Clinically  described  fatigue  may 
cause  unreliable  reports  by  crewmen;  excessive  com¬ 
plaints  of  seating  discomfort,  of  warmth  and  cold  and 
other  environmental  inconveniences;  manifestations 
of  sighing  and  mild  expletives;  forgetfullness;  and  a 
tendency  to  ignore  details.  The  flight  surgeon  must 
familiarize  himself  with  the  character  and  person¬ 
ality  of  the  aircrews  for  which  he  is  responsible  in 
order  to  detect  the  onset  of  fatigue  symptoms. 


#122 

Fraser,  D.  C., 

and  G.  D.  Samuel 

AIRCREW  FATIGUE  Df  LONG  RANGE  MARITIME 
RECONNAISSANCE.  X.  EFFECTS  ON  VIGILANCE. 
—  in-:  Flying  Personnel  Research  Committee  (Gt. 
Brit.),  Physiological  and  psychological  studies;,  p. 
59-64.  Report  no.  FPRC  907.10,  Aug.  1956. 

AD  112  727  UNCLASSIFIED 

This  paper  describes  the  effects  on  post -flight 
vigilance  of  flying  four  15 -hour  sorties  at  night  with 
one  day's  rest  between  each  flight  in  RAF  Coastal 
Command  long  range  reconnaissance  aircraft.  The 
method  of  vigilance  employed  was  the  Fraser  z-func- 
tion  technique,  which  measures  variability  of  judg¬ 
ment  under  vigilance  conditions;  previous  research 
has  shown  that  a  rise  in  z-function  tends  to  be  asso* 
elated  with  fatigue,  Post-flight  vigilance  tended  to 
deteriorate  progressively  after  each  sortie;  this 
deterioration  becomes  statistically  significant  after 
file  third  sortie.  A  significant  correlation  (p<  0.001) 
was  fmmd  between  sebres;  on  the  vigilance  task  andl 
the  subjective  reports  of  fatigue  iby  the  subjects. 
'(From;  the  authors'  abstrac# 
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Fbrchtgott,  E. , 

and  W.  W.  Willingham 

THE  EFFECT  OF  SLEEP-DEPRIVATION  UPON 
THE  THRESHOLDS  OF  TASTE.  —  Amer.  Jour. 
Psychol. ,  69  #:  111-112.  March  1956. 

DLC  (BF1.A5,  v.  69) 

Tiste  thresholds  for  Sour,  salt,  and  sweet  were 
determined  for  18  subjects  a  day  before  experi¬ 
mental  sleep  deprivation.  Immediately  preceding 
the  period  of  sleep  deprivation,  and  alter  24, 

48,  and  72  hours  of  sleep  deprivation.  Only  the 
threshold  for  sour  was  significantly  Increased 
after  24  and  43  hrS.  of  Sleep  deprivation. 
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Gatineau,  A. 

[FATIGUE  OF  TECHNICAL  FLYING  PERSONNEL 
IN  COMMERCIAL  AVIATION!)  Fatigue  du  personnel 
navigant  technique  de  1 'aviation  marchande.  -- — 
Medecine  ae'ronautique  (Paris),  IT  (4):  413-423. 

1956.  In  French,  with  English  summary  (p.  422- 
423).  DLC  (TL555.M394,  v.  II) 

The  problem  of  fatigue  in  commercial  flying 
personnel  differs  from  the  classic  problem  of  the 


man-machine  relationship  by  the  lack  of  repetition 
of  work  In  flying,  the  performance  of  duties  by  a 
crew  rather  than  by  an  individual,  and  its  neural 
and  psychic  origin.  Flying  fatigue  is  apparently 
independent  of  physical  comfort  and  hours  of  flight, 
but  is  affected  by  the  distance  flown,  the  actual 
time  spent  working  or  waiting  on  the  ground,  and 
contributing  factors  such  as  night  flying  and  the 
fear  or  emotion  produced  by  age  and  possession  of 
a  family.  It  Is  recommended  that  a  study  of  actual 
flight  dudes  be  conducted  to  allow  a  total  evalua¬ 
tion  of  fatiguing  factors  andl  a  solution  to  the  prob¬ 
lem. 


6125 

Lavandler,  M. 

[CLINICAL  ASPECT  OF  OPERATIONAL  FATIGUE 
IN  PILOTS  OF  A  FIGHTER  GROUP  IN  THE  FAR 
EAST]  Aspect  cllnlque  de  la  fatigue  opdratlonnelle 
chex  les  pilotes  d*un  groupe  de  chasse  en  Extrdme- 
OrlenL  - — -  Me'declne  ae'ronautique  (Paris),  11  ;((l!>)is 
107-118.  1956.  In  French.  DLC  (TL555.M394,  v.  It) 

An  analy  sis  of  lahoratory  diagnostic  methods, 
medical  treatment,  and  results  of  cases  of  fatigue 
among  fighter  pilots  stationed  in  Indochina  in  pre¬ 
sented.  The  effect  of  the  administration  of  adreno- 
chrome  on  eosinophil  level1  was  found  to  coincide 
well  with;  the  clinical  classification  of  cases  Of 
fatigue.  Adrenochrome  or  ACTH  produced  a  low 
degree  of  eosinoponla  In  cases  of  simple  perform¬ 
ance  decline,  common  (somatic)  fatigue,  and  neuro- 
vegetatlve  dystonia,  ihut  produced  a  decline  above 
50%  in  cases  of  fatigue  with  psychoneurotic  mani¬ 
festations.  Simultaneous  or  successive  administra¬ 
tion  of  hormones  (ACTH,  androgens,  desoxycorti- 
costerone,  adrenal  Cortical1  extract),  vitamins  ('<p 
and  B),  and  neujrotropic  drugs  (phene rgan,  largac- 
tU,  bromide,  calcium,  glutamic  acid,  adrenochrome) 
brought  improvement  in  all  subjects  except  psycho- 
neurotic  cases. 


6126 

Moynier,  R. 

[STUDY  OF  FATIGUE  AND  ABNORMAL  FATIGABIL¬ 
ITY]  Etude  de  la  fatigue  et  des  fatlgabllitbs  anor- 
males.  —  Soclbtb  de  medecine  mllltalre  francaise, 
Bulletin  mensuel  (Paris),  50  (7):  239-247.  July  1956. 
In  French.  DN’LM 

Studies  were  made  in  subjects  who  were  non- 
fatigued,  fatigued,  or  susceptible  to  fatigue,  by  means 
of  a  technique  utilizing  a  quartz  piezoelectric  detec¬ 
tor.  This  apparatus  easily  detected  and  registered 
neuromuscular  equilibrium  disorders  not  detected 
by  clinical  examination,  as  well  as  fatigue  and  abnor¬ 
mal  pathological1  fatigability  in  these  Subjects.  It  Is 
recommended  that  this  technique  be  used  for  the  elim¬ 
ination  of  fatigue-prone  employees  (car  operators, 
pilots,  etc  J  from  responsible  positions. 


6127 

Pearson,  R.  G. , 

and  G.  E .  Byars 

THE  DEVELOPMENT  AND  VALIDATION  OF  A 
CHECKLIST  FOR  MEASURING  SUBJECTIVE  FA¬ 
TIGUE.  - School  of  Aviation  Medicine,  Randolph 

Air  Force  Base,  Tex.  Report  no.  56-115,  Dec.  1956. 
16  p.  AD  128  756  PB  128  449 
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Two  13 -Item  equivalent-form  fatigue  checklists 
Were  developed  by  the  scale  discrimination  method. 
In  a  laboratory  study  both  an  experimental  group 
(100  subjects  tested  4  1/2  hours  on  a  fatiguing,  per¬ 
ceptual-motor  task)  and  a  control  group  (100  sub- 
jects-no  task)  became  significantly  ”  tired"  In  terms 
of  checklist  data,  but  such  data  were  able  to  re¬ 
flect  a  significantly  {greater  decline  In  feeling -tone 
for  the  experimental  group.  Equivalent -form  reli¬ 
ability  was  .92  and1  .95  for  experimental  and  control 
groups,  respectively.  The  date  adequately  satisfied 
the  requirements  of  scale  analysis  as  to  unidimen- 
slonallty.  In  a  related  study  checklist, date  reflected 
the  expected  differences  In  affective  state  for  1'20 
subjects  assigned  equally  to  analeptic,  depressant, 
and  placebo  drug  treatment  groups  and  observed' 

4  1/2  hours  under  control  (no-task)  conditions. 

( Authors'  abstract) 
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A  PRELIMINARY  STUDY  OF  OPERATIONAL 

FATIGUE  VARIABLES  IN  A  SQUADRON  IN  THE  FAR 
EAST.  -  Far  East  Air  Forces  Command- Surgeon’s 
Newsletter,  4  (2):  1-5.  April  1956.  DN'LM 

A  study  was  made  of  operational  fatigue  In 
flight  with  emphasis  on  low-level  flying.  A  flight 
surgeon  participated  in  a  25-day  exercise  and  flew 
90  hours  with  the  unit,  during  which  period  he  ob¬ 
served  and  evaluated  crew  experiences.  Analysis 
revealed  the  following  to  be  outstanding  factors  con¬ 
tributing  to  fatigue:  (1)  total  duty  hours  In  excess 
of  14  a  day  without  adequate  rest  before  the  next 
flight;  (2)  total  flight  hours  in  excess  of  l'O  a  day; 

(3)  high  temperatures  in  the  aircraft;  (4)  constant 
alertness  with  resulting  tension;  (5-)  noise  and  inade¬ 
quate  space  to  rest,  and  (6)  lack  of  relief  of  crew 
members.  Physical  exertion  did  not  result  in  ex¬ 
haustion  to  the  extent  of  impairing  performance. 
Corrective  measures  to  alleviate  fatigue  are  suggest  - 
ed. 

6129 

Wilkinson,  R.  T. 

EFFECTS  OF  LACK  OF  SLEEP.  —  Flying  Personnel 
Research  Committee  (Gt.  Brit.).  FPRC  no.  961.3, 
Jan.  1956.  3  p.  AD  96  383  UNCLASSIFIED 

Performance  after  sleep  deprivation  of  30  to  100 
hours  does  not  significantly  deviate  from  normal  in¬ 
accuracy  and  constancy  oh  the  following  tests:  reac¬ 
tion  time  (visual  and  auditory),  mental  arithmetic, 
visual  acuity,  color  naming,  Intelligence  tests,  nam¬ 
ing  of  opposites,  naming  letters,  aiming  accuracy, 
card  sorting,  body  positioning,  rote  learning,  auditory 
Kays  test,  and  forward  and  backward  writing.  Signif¬ 
icant  deviations  were  noted  in:  body  steadiness,  fin¬ 
ger  tremor,  extended  color  naming,  pain  threshold, 
unpaced  five-choice  tracking,  pursuit -meter  tracking, 
and  prolonged  vigilance  at  visual  displays.  Interpre¬ 
tations  of  the  differential  effects  of  sleep  deprivation 
on  performance  Include  a  lowering  of  the  level  of 
vigilance  and  perseverance  on  semi-automatic  res¬ 
ponses. 

ib.  Mental  Stress 


(61130 

Gherarducci,  D., 
and  P.  Fabian 

[BEHAVIOR  OF  PROTEINS  AND  OF  THE  ELECTRO¬ 
PHORETIC  SERUM  PICTURE  IN  RABBITS  EXPERI¬ 


MENTALLY  SUBJECTED  TO  A  STATE  OF  PRO¬ 
LONGED  EMOTION]  II  comp^rtamento  delle  protetne 
e  del  quadro  elettroforet-ico  del  siero  di  conigli  speri- 
mentalmente  sottoposti  ad  uno  stato  di  emozione  pro- 
tratta.  —  Bolletino  della  Societi  italiana  di  biologla 
sperimenta-le  (Napoli),  32  (3-5):  268-270.  March- May 
1956.  In  Italian.  DN'LM 

An  increase  in  the  total  blood  protein  concentration 
was  electrophoretically  determined  in  rabbits  in  a 
state  of  anxiety  induced  by  their  prolonged  exposure 
to  various  noises.  The  percentage  of  globulin  showed 
a  great  increase,  whereas  percentages  of  serum  al¬ 
bumin  and  serum  globulin  fractions  a.j,  (r,  and  y 
showed  only  slight  variations. 


III.  Isolation  and  Sensory  Deprivation 


6131 

Clark,  B., 

and  A.  Graybiel 

THE  BREAK-OFF  PHENOMENON:  A  FEELING 
OF  SEPARATION  FROM  THE  EARTH  EXPERI¬ 
ENCED  BY  PILOTS  AT  HIGH  ALTITUDE.  — 

San  Jose  State  Coll. ,  Calif. ;  and  Naval  School 
-p:  Aviation  Medicine,  Pensacola.  11a.  Research 
Project  no.  NM  061  110-  100,  Report  no.  43, 

Aug.  6,  1956.  l-i*6  p.  AD  128  202 

UNCLASSIFIED 

Pilots  of  jet  aircraft  when  flying  alone  to  high 
altitudes  have  reported  an  unusual  experience 
which  has  been-  termed  "break-off”,  of  -pbylici! 
separation  from  the  earth.  This  report  investi¬ 
gated  the  occurrence  of  the  break-^off  phenomenon 
in- 137  Jet  pilots  by  means  of  Individual  interviews. 
A  content  anilysiB  of  the  date  revealed  that  the 
break -off  phenomenon  is  clearly  defined  and  is 
experienced  by  about  35  per  cent  of  the  jet  pilots. 

B  is  a  condition  of  spatial  orientation  in  which  the 
pilot  conceive*  himself  to  be  Isolated,  detached, 
and  physically  separated  from  the  earth.  Factors 
associated  With  the  effect  and  the  implications  for 
flying  are  discussed.  (Author*'  abstract) 

6132 

Heron,  W. , 

B.  K.  Doane,  and  T.  H.  Scott 
VISUAL  DISTURBANCES  AFTER  PROLONGED 
PERCEPTUAL  EOLATION.  =  Canad.  Jour. 
Psychol..  10  (1):  13-1'8.  March  1956. 

DLC  (BF1.C3,  v.  10) 

Three  observers  were  kept  In  a  monotonous 
sensory  environment  for  six  days.  On  returning  to 
a  normal  environment,  they  experienced  the  follow¬ 
ing  perceptual  disturbances:  (1)  there  was  fluctua¬ 
tion,  drifting  and  swirling  of  objects  and  surfaces 
in  the  visual  field;  (2)  the  position  of  objects  ap¬ 
peared  to  change  with  head  or  eye  movements;  (3) 
shapes,  lines,  and  edges  appeared  distorted;  (4) 
after-images  were  accentuated;  (5)  colours  seemed 
very  bright  and  saturated,  and  there  seemed  to  be 
an  exaggeration  of  contrast  phenomena.  (Authors' 
summary) 

6 1(33 

Lilly,  J.  C. 

SYMipOS'IUM!:  'MENTAL  'EFFECTS'  -OF  'REDUCTION' 


6.  EFFECTS  OF  ENVIRONMENTAL  FACTORS  AND  STRESSES  6134-6138 


OF  ORDINARY  LEVE1£  OF  PHYSICAL  STIMULI 

ON  INTACT  HEALTHY  PERSONS; - Psychiatric 

Research  Reports  of  the  American  Psychiatric 
Association,  no;  5:  1-9.  Tune  1956. 

DNLM  (W1FS26S,  1956) 

A  review  of  published  autobiographies  of  people 
surviving  extreme  Isolation  and  Interviews  with 
survivors  suggests  that  individuals  in  Isolation  ex¬ 
perience  many  symptoms  associated  with  mental 
illness.  ”hese  symptoms  may  be  reversible  and 
may  be  supplanted  by  a  reintegration  of  personality 
on  a  deeper  level,  isolation'  experiments  carried 
out  at  McGill  University  by  reducing  the  pattern¬ 
ing  of  stimuli,  and1  water-immersion  Isolation  at 
ithe  National  Institutes  of  Mental  Health  aimed  at 
reducing  the  intensity  of  all  physical  stimuli,  dem- 
onstrated  mental  processes  similar  to  those  occur¬ 
ring  In  isolation.  In  terms  of  the  libido  theory  the 
'total1  amount  of  libido  increases'  with  time  of  dep¬ 
rivation.  An  attempt  is  made  to  discharge  body- 
libido  first  somatically,  then  through  fantasy;  that 
falling,  symptoms  of  regression  appear.  TWa  stage 
may  be  followed  by  either  re-establish  me  at  of  more 
secondary  processes  on  the  .part  of  egp'  or  reorgan¬ 
ization. 

6134 

Vernon,  J. , 

and  T.  Hoffmann 

EFFECTS  OF  SENSORY  DEPRIVATION  ON  LEARN¬ 
ING  RATE  IN  HUMAN  BEINGS.  - Science  (Wash¬ 

ington),  iiSi  ((3207):  i'074-1107'5;  June  is,  1956. 

DLC  (Q1.S3$,  v.  123) 

Four  subjects  were  confined  for  48  hours  to  a 
lightproof  and  relatively  soundproof  room,  4  by  9 
ft,  in  size.  They  were  fitted  with'  ear  plugs  and 
cardboard  gauntlets.  Isolation  was  interrupted  only 
for  meals,  tests,  and  toilet  needs.  The  subjects 
used  lightproof  goggles  whenever  they  were  taken 
outside.  Smoking  was  permitted  at  test  time.  The 
tests  consisted  of  12-ltem  adjective  itsts  presented 
aurally.  Each  subject  was  tested  tor  ability  to 
learn  by  the  anticipation  method  with  a  2-second 
interstimulus  interval,  before  confinement,  after 
24  and  48  hours  of  confinement,  and  24  and  48 
hours  after  release  from  confinement.  The  find¬ 
ings  of  this  (Princeton)  study  contradict  those  of 
the  McGill  study  in  that  the  ability  to  learn  ads 
jectlve  lists  improved  with  continued  sensory  de¬ 
privation,  and  the  accounts  of  subjective  experi¬ 
ences  during  isolation  were  negative  in'  regard-  to 
hallucinations,  focusing  difficulties,  lack  of  cone- 
centra tion,  etc. 


m.  Restraint 


61i35 

Bartlett,  R.  G., 

and  M.  A.  Miller 

THE  ADRENAL  CORTEX  IN  RESTRAINT  HYPO¬ 
THERMIA  AND  IN  ADAPTATION  TO  THE  STRESS 
OF  RESTRAINT.  ------  Jour.  Endocrinol.  (London), 

14  (2):  181-187.  Oct.  1956.  DNLM 

Rats  exhibited  an  Inc rease  In  ascorbic  acid  and 
a  teas'  marked  Increase  In  cholesterol  content  of 
the  adrenals  following  a  week's  exposure  to  the 
stress  of  light  restraint  (it©  iprpduce  adaptation'). 


A  decrease  was  found  In  adrenal  ascorbic  acid  and 
cholesterol  levels  accompanying  a  marked  drop  in 
body  temperature  of  the  animals  restrained  arid' 
Subjected’  to  cold  (0°  C. ).  Changes  In  adrenocorti¬ 
cal  activity  were  not  of  a  sufficient  magnitude  to 
account  for  either  the  increased  thermostability 
after  the  adaptive  procedure  or  the  thermo  lability 
of  animals  exposed  to  short-term  streps.  After  a 
7 -day  exposure  to  light  restraint,  adrenalectomlzed 
animals  maintained  with  Isotonic  salt  solution  or 
deeoxyeortlcosterone  acetate  (©OCA)  could  not 
maintain  a  normal  body  temperature  when  re¬ 
strained  to  the  cold.  Cortisone,  administered  alone 
or  with  DOCA,  permitted  adrenalectomlzed,  adapted 
animals  to  maintain  essentially  normal  body  tem¬ 
peratures  when  exposed  to  restraint  In  the  cold, 
indicating  that  adaptation  had  occurred.  (Authors' 
summary,  modified) 


6136 

Bartlett,  R.  G., 

V;  C.  Bohr,  and  R.  H.  Helmendach 
COMPARATIVE  EFFECT  OF  RESTRAINT  (EMO¬ 
TIONAL)  HYPOTHERMIA  ON  COMMON  LABORA¬ 
TORY  ANIMALS.  —  Physiol.  Zool.,  29  (.3):  256-259. 
July  1956.  DLC  (QL1.P5,  v.  29) 

The  thermolability  attributable  to  restraint  In  mice, 
hamsters,  rats,  guinea  pigs,  and  rabbits  was  deter¬ 
mined  by  comparison  of  the  decline  in  body  tempera¬ 
ture  of  dead  animals,  restrained  animals,  and  non- 
restrained  animals  during  exposure  to  cold.  Mice 
were  found  to  be  considerably  more  thermolablle 
during  restraint  than  the  other  animals  studied,  of 
which  hamsters  were  the  least  thermolablle.  The 
decline  in  body  temperature  of  control  animals  was 
very  small  in  comparison  with  that  Of  restrained 
animals.  Since  emotionality  is  one  factor  in  the 
heat  loss  produced  by  restraint,  it  is  suggested  that 
the  results  may  be  indicative  of  the  relative  emotion¬ 
ality  of  the  species  studied. 

#38 

Bartlett,  R,  G. , 

y.  €.  Bohr,  G.  L.  Foster,  M.  A.  Miller,  and 

R.  H;  Helmendach 

GROSS  MUSCULAR  ACTIVITY  AND  TEMPERA¬ 
TURE  REGULATION  IN  THE  RESTRAINED  RAT. 

-  Proc.  Soe.  Exper.  Biol,  and  Med. ,  92  (3):  457- 

459.  July  1956.  DLC  (QP1.S8,  v.  92) 

Kymograph  tracings  of  the  gross  movements  of 
festritoed  rats  exposed  to  a  temperature  of  0°  C. 
showed  a  positive  correlation  of  body  temperature 
decline  with  body  movement.  Marked  and  prolonged 
struggling  apparently  limited  the  extent  of  the  de¬ 
crease  to  body  temperature.  R  Is  concluded  that 
restraint  hypothermia  cannot  be  attributed  to  re¬ 
stricted  muscular  activity. 


6138 

Hal st,  R.  E., 

H.  Schachter,  S.  Sldlofsky,  J.  R.  Hamilton,  and 
D.  G.  Baker 

EFFECT  OF  PREVIOUS  COLD  ACCLIMATIZATION 
IN  RATS  SHOCKED  BY  A  CLAMPING  TECH¬ 
NIQUE  [Abstract]. - Federation  Proceedings, 

15  '((1,  part  j);:  86.  March  1956. 

DLC  (QH301.F37,  v.  |5l)i 
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In  rat#,  shocked  by  a  clamping  technique,  previa 
ous  acclimatization  to  a  cold  environment  ( 1  -  C.) 
led  to  a  slower  lUl  In  body  temperature  than  in 
non-accllmatlzed  rats.  The  survival  times  were 
lengthened  and  the  fall  In  oxygen  consumption  was 
slower  In  the  previously  acclimatized  rats  as  com¬ 
pared  to'  the  non- acclimatized  controls.  '((Authors' 
abstract) 


n..  Radiations 


6139  ^ 

Barron,  C.  L, 

and  A.  A.  Banff 

PHYSICAL  EVALUATON  OF  PERSONNEL  EX¬ 
POSED  TO  MICROWAVE  EMANATIONS.  - -IRE 

Trans.  Med.  Electronics,  1956  (PGME-4):  44. 

Feb.  1956.  DLC  (R895.I25,  v,  1956) 

This  Is  ii  reprint  of  the  summary  of  Item'  3783, 
vpl.  IV. 

6140 

Borstlap,  A.  C. 

[COSMIC  RADIATION]  Cosmlsche  straltog.  - 

Nederland*  mlUtalr  geneeskundlg  tljdschrtft 
('•  Gravenhage),P  (3):  77-88.  March  1956.  In 
Dutch.  DLC  (RC971.  N4,  v.  9.) 

This  Is  a  review  of  the  current  findings  in  re- 
gard  to  cosmic  radiation.  The  topics  mentioned 
include:  primary  cosmic  radtotton,  secondary  radi¬ 
ation,  positive  nys,  penetrating  radiation  showers, 
soft  radiation  showers,  negative  radiation  (cascade 
showers),  electromagnetic  nys,  uncharged  parti¬ 
cles;  different  methods  of  lowering  the  organism's 
iBenHflvlty  t0  radiation,  «.  g. .  cysteine;  basic  locus 
of  action  of  radiation  within  the  ceU;  ndlstlon 
hazards  at  different  altitudes;  and  the  iprotecttoh  of 
space  crews  from  cosmic  nys. 


61 41 

Brody,  S.  I. 

MILITARY  ASPECTS  OF  THE  BBLOGICAL  EF¬ 
FECTS  OF  MICROWAVE  RADIATION.  - IRE 

Trans.  Med.  Electronics,  1956  (PGME-4i):  8-9. 

Fsb.  1956.  DLC  (R895.Q5,  V,  1956) 

Little  is  known  of  the  effects  of  exposures  to 
high-power  outputs  of  microwave  radiation  on 
humans,  and1  data  based  on  animal  studies  are 
difficult  to  extrapolate  with  confidence  when 
applied  to  man.  In  spite  of  the  lack  of  positive 
evidence  of  damage  to  personnel  from  ractor  ex¬ 
posure,  the  military  Intends  to  take  precautions 
which  *111  preclude  adverse  effects'  on  both  per¬ 
sonnel  and  equipment  (metals,  fuel  vapors). 


6142 

Chase,  H.  B.„ 

and  J.  S.  Post 

DAMAGE  AND  REPAIR  IN  MAMMALIAN  TISSUES 
EXPOSED  TO  COSMIC  RAY  HEAVY  NUCLEI. 

—  Jour.  Aviation  Med.,  27  (6:):  533-540.  Dec.  1956:. 

DLC  (PC1050.  A36,  V,  27"). 


A  thin -down  froth  a  cosmic  ray  heavy  nucleus 
Can  cause  a  hair  follicle  to  produce  a  white  hair 
Instead  of  a  colored  One,  the:  cells  supplying  pig¬ 
ment  granules  to  the  hair  being  In  a  cluster  of 
small  Size  and  not  replaceable.  If  the  ionfzatfoni 
track  at  certain  acute  angles  relative  to  the  sur¬ 
face  of  the  skin  and  has  sufficient  range,  several 
hair  follicles  can  be  affected,  The  capacity  of  other 
mammalian  cells  to  be  damaged  by  such  tracks  of 
high  rates  of  energy  lost  Is  discussed  with  relation 
to  the  redundancy  and  replaceablllty  of  such  cells. 
Although  damage  from  thin -downs  can'  occur  it  high 
altitudes  toward  polar  latitudes,  the  health  hazard 
from  such  thin -downs  for  min'  and  hit  descendants 
1*  perhaps'  relatively  slight  compared  with  the  haz¬ 
ard  from  other  Ionizing  and  nonionizing  'factors  'to1 
ibe  encountered  to'  stratosphere  and  space'  travel. 
(From  the  authors'  summary) 

6143 

Daily,  L.,. 

K.  G.  WaJdm,  J.  F.  Herrick,  E.  M.  Parkhlil, 
and  W.  L.  'Benedict 

THE  EFFECTS  OF  MICROWAVE  TIATHERMY  ON 
THE  EYE.  IRE  Trans.  Med.  E.ectronlcs.  1956 
(PGME-4:):  25-26.  Feb.  1956. 

DLC  (R895.I25,  v.  1956) 

A  study  was  made  of  the  effects  of  microwaves 
(various  durations  of  exposure,  distances,  and 
power  output)  on  Intact  and  enucleated  dog  and 
rabbit  eyes.  In  every  group  of  experiments,  ex¬ 
cept  one,  the  actual  temperatures  of  the  vitreous 
and  aqueous  humors  after  exposure  of  the  eye  to 
microwaves  were  consistently  higher  than  those  of 
deep  orbital  tissues.  From  the  cooling  curves,  it 
was  observed  that  In  many  eyes  the  temperatures 
did  not  return  to  control  values  but  formed  a  new 
base  line  above  the  original  level.  Repeated  ocu¬ 
lar  exposure  to  nticfowaves’  resulted  to  dptMltobs- 
coplcaU.y  observable  anterior  or  posterior  cortical 
cataracts  to  various  experiments.  Cer-tato  enzymes 
In  the  lenses  of  rabbit  eyes  were  also  affected 


6144  _ 

Ely,  T.  S„ 

and1  D.  E.  Goldman 

EFFECTS  OF  TOTAL  PROFILE  AND  RESTRICTED 
AREA  EXPOSURE  TO  10- CM  MICROWAVES 
[Abstract].  Federation  Proceedings,  15  ((!, 
part  I):  57 - 58.  'March  1956. 

DLC  (QH301.F37,  v.  15) 

Live  mice,  rats,  rabbits  and  dogs  were  exposed 
under  relatively  free  field  conditions  to  10- cm. 
microwave  energy  from  a  pulsed  radar  transmitter. 
Field  intensity  and  distribution,  time,  local  or  rec¬ 
tal  animal  temperature,  animal  profile  area  and 
weight  were  measured  in  a  manner  which  per¬ 
mitted  the  estimation  of  an  absorption  efficiency, 
steady- state  heat  dissipation  ability  at  elevated 
temperature  and  cooling  time  constant.  Experience 
Indicated  that  the  body  as  a  whole,  the  eye  and  the 
testis  were  more  sensitive  than  any  nonspecific 
restricted  area  and  consequently  formed  the  limit¬ 
ing  factors.  Cooling  time  constant  and  steady  state 
heat  dissipation  ability  Of  each  of  the  3  areas 
enabled  the  formulation  of  figures  which  relate 
time  and  Intensity  to  biological  effect.  (From  the 
authors'  abstract) 
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6145 

Ely,  T.  s., 

and  D.  E.  Goldman 

HEAT  EXCHANGE  CHARACTERISTICS  OF  ANI¬ 
MALS  EXPOSED  TO  liO-em  MICROWAVES.  - 

IRE  Trana.  Mad.  Electronics,  1956  (PGME-4): 
38-43.  Feb.  1956.  DLC  (R895.I25,  v.  1956) 

Rats,  rabbits,  and  dogs  were  totally  exposed  to 
a  calibrated  S-band  microwave  Held.  Rectal  tem¬ 
perature  recordings  during  exposure  provided  data 
on  the  rate  of  power  absorption  and  on  the  ability 
of  the  animals  to  dissipate  the  heat  absorbed.  The 
average  absorption  of  each  species  was  roughly 
40  per  cent  of  the  power  In  the  animal's  geomet¬ 
rical  profile,  and  the  heat  dissipation  ability  was- 
such  that  a  Held  of  25  milliwatts  per  square  cen¬ 
timeter  could1  be  dissipated  at  a  body  temperature 
Increase  of  about  |  C°.  The  data  further  demon¬ 
strated  thst  at  high  body  temperature#  the  heat 
loss  mechanisms1  of  the  animal  body  become  lees 
effective,  and  at  >g  very  high  temperature-  -a  net 
heat  gain  regiuitl1.  (Authors'  conclusions)) 


6146 

(Holden,  A. , 

and  H.  J.  Schaefer 

MICROPHOCAL  ALPHA  IRRADIATION  AS  A  MEANS 
OF  SIMULATING  EXPOSURE  TO  HEAVY  NUCLEI 
OF  THE  PRIMARY  COSMIC  RADIATION.  —  Jour. 
Aviation  Med..  27  (4):  322-327.  Aug.  1956. 

DLC  (RC1050.  A36,  v.  27) 

Definition  of  a  permissible  exposure  dose  to  the 
heavy  nuclei  of  the  primary  cosmic  radiation  -is  of 
major  Importance  because  of  the  known  cellular 
injury  produced)  by  these  paftle'ie#.  Direct  deter¬ 
mination  of  this  dose  Is  at  present  impossible  due 
to  the  limitations  of  balloon  and  rocket  techniques-. 
Methods  of  simulating  exposure  to  heavy  nuclei 
with  laboratory  sources  of  radiation  are  discussed-. 
Incorporated  alpha -emitters  in  particulate  form 
may  produce  In  tissue  an  ionization  pattern 
strikingly  similar  to  that  of  heavy  nuclei.  An  ex¬ 
ample  of  such  an  alp  ha -active  deposit  is  demon¬ 
strated  in  the  intestinal  mucosa  of  a  rabbit  In¬ 
jected  with  colloidal  thorium  dioxide.  The  obser¬ 
vation  of  cellular  Injury  suggests  the  selectively 
destructive  effect  of  high  dosage  In  close  proxim¬ 
ity  to  this  deposit.  This  experimental  approach 
may  prove  useful  In  determining  a  permissible 
dose  for  the  heavy  primaries.  (Authors'  summary,) 


thermal  Inertia  of  the  skin.  This  value  remains 
within  normal  limits  during  and  after  heating  of 
the  skin  when  the  pain  threshold  la  not  exceeded 
and  the  tissue  Is  undamaged.  After  the  skin  is- 
damaged  the  kpc  Increases  as  much  as  7-fold,  de¬ 
pending  upon  -the  severity  of  the  injury.  The  ele¬ 
vation  of  the  'kpc  is  greatest  when  full  blisters 
are  formed  and  slightest  when  only  hyperemia  re¬ 
sults.  Thus,  the  changes  in-  kpc  may  be  attribut¬ 
able  to  Infiltration  of  fluid  Into  the-  irradiated 
Site;,  possible  convection  within  -the-  blister  fluid, 
and  changes  in  local  blood  flow.  (Author's  ab¬ 
stract,  modified) 
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Hardy,  J.  D., 

A.  M.  Stoll,  L.  C.  Greene,  D.  Cunningham,  Slid 
W.  M.  Benson 

RESPONSES  OF  THE  RAT  TO  THERMAL  RADIA¬ 
TION.  — -  Naval  Air  Development  Center.  Avia¬ 
tion  Medical  Acceleration  Lab.,  Johnsvllle,  Pa. 
Report  no.  NADC-MA-561S,  Oct  30,  1956.  v+15  p. 
(Project  no.  NM  001  103  301,  Report  no.  I#, 

AD- 117  897  PB  128  145 


An  average  thermal  Inertia  of  kpc  (k*  thermal 
conductivity,  p  -density,  c -specific  heat)  value  of 
84±lt8x>li6^  cal.2/cm.v  »ec  ./6G?  was  obtained  in  the 
skin  of  lightly  anesthetized  rats  exposed  to  known 
amounts  of  thermal  radiation.  Administration  of 
azapetlne  phosphate,  a  potent  adrenolytic  agent, 
was-  accompanied  by  a  marked)  drop  in-  skin  tem¬ 
perature  (4-5*  C.),  ibut  no  statistically  significant 
change  Was  observed  In  the  kpc  values  when  com¬ 
pared  with  the  controls.  Unaneatbetized  animals 
exposed  to  high- Intensity  thermal  radiation  dis¬ 
played  both  skin  twitch  and  escape  of  withdrawal 
reaction  at  average  skin  temperatures  of  45-48*  C. 
and  51-52*  C.  respectively.  A  possible  correspond¬ 
ence  of  these  reactions  to  those  previously  ob¬ 
served  to  occur  In  man  at  these  temperatures, 

pain  threshold  and  wince  threshold,  was  noted. 
(Authors'  abstract,  modlflfed) 
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Hlrsch,  F.  G. 

THE  USE  OF  BIOLOGICAL  SIMULANTS  IN  ESTI¬ 
MATING  THE  DOSE  OF  MICROWAVE  ENERGY. 
«— «-  IRE  Trans.  Med.  Electronic!,  1958  (PGME-4): 
22-24.  Feb.  1956.  DLC  (R895.I25,  v.  1956) 
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Greene,  L.  C. 

PHYSICAL  CONSTANTS  OF  HUMAN  SKIN  FOL¬ 
LOWING  THERMAL  INJURY  (Abstract).  Fed¬ 
eration  Proceedings,  1)5  (X,  part  l):  81-82. 

March  1956.  DLC  (QH30L  F37,  v.  15,) 


From  direct  measurements  of  skin  temperature 
made  during  thermal  irradiation  for  -measured) 
times  the  physical  constants  of  the  skin,  thermal 
conductivity  (k),  density  (/),  and  specific  heat  (c)., 
were  determined  as  the  product  kpc,  representing 


An  attempt  was  made  to  characterize  quantita¬ 
tively  the  biological  hazard  of  any  given  micro¬ 
wave  radiation  dose  from  the  formula  C  (concen¬ 
tration)  x  t  (time)  =  k  (the  hazard  level));.  The 
amount  of  heat  produced  in  tissue  was  chosen  to 
substitute  for  the  amount  of  absorbed  radiation 
energy  C,  since  the  latter  value  is  dependent  on 
complex  variables  such  as  the  relative  power  den¬ 
sity  of  the  free  space  occupied  by  the  organism, 
the  ability  of  various  tissues  to  absorb  the  energy, 
and  the  depth  of  the  tissue  beneath  the  surface  of 
-the  organism.  Preliminary  measurement#  of  the 
temperature  gradient  in-  excised  cows'  eye#  and  in 
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various  eye  tissue  models  during  exposure  to  mi-  for  a  few  possible  exceptions  of  lesser  Importance, 

crowave  radiation  Indicate  the  potential  value  of  (From  the  author '  s  summary) 

the  technique  .when  the  Optimum  simulant  is  de¬ 
vised. 
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Meahl,  H.  R. 

PROTECTIVE  MEASURES  FOR  MICROWAVE 
RADIATION  HAZARDS:  750  TO  30,000  MC.  [Ab¬ 
stract].  - IRE  Trans.  Med.  Electronics,  4956 

(PCME-4):  16.  Feb.  1956.  BLC  (R895.I25,  v.  1956) 


Contlnuoue  expo  cure  to  a  field'  intensity  of  0-.001 
watt  per  square  centimeter  appeari>  to  cause  no 
harmful  effects  to  either  animate  or  men.  ft  is 
neither  difficult  npr  expensive  to  make  and1  uee 
monitoring  Instruments  to  find  out  whether  or  not 
fields  In  excess  of  0.001  watt  per  square  cm.  exist 
In  an  area.  R  Is  well  to  remember  that  micro¬ 
waves  may  be  greatly  intensified  by  reflecUbne 
from  objects  which  do  not  reflect  light  welt. 

(From  the  author '  e  summary) 
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Petschke,  H. 

[ON  THE  BIOLOGICAL  EFFECTS  OF  COSMIC 
RADIATION]  Uber  die  bloioglschen  Wlrkungen  der 
koamlschen  Strahtung.  w  Hlppokrates  (Stuttgart), 

27  (11):  340-346.  June  15,  1956.  In  German.  DNLM 


The  biological  effects  of  cosmic  radiation  are 
reviewed.  On  the  basis  of  blologlca1!1  experiments , 
a  distinction  has  to  be  made  between  the  damag. 
tog  action  of  the  heavy  particles  In  primary 
showers  knd  the  life -stimulating  action  of  second¬ 
ary  showers.  The  life  processes  seem  to  be  adapted 
to  a  certain  optimal  range  of  environmental  radia¬ 
tion.  These  findings  are  discussed  in  relation'  to 
specific  experiments  on  the  canc erogenic  and  can¬ 
cer-retarding  action  of  cosmic  rays. 
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Schaslsr,  H.  J. 

EXPOSURE  HAZARDS  FROM  COSMIC  RADIATION 
IN  FLIGHT  m  EXTRA- ATMOSPHERIC  REGK)NS. 

- IRE  Trans.  Msd.  Electronics,  1956  (PGME-7): 

38-44.  Dec.  1956.  DLC  (R895.I25,  v.  1956) 


Exposure  hazard  from  the  primary  cosmic  radi¬ 
ation  In  extra-atmospheric  flight  rests  upon  the 
microbeam  effects  from  the  Ionization  peaks  of 
low-energy  heavy  nuclei  (so-called  thlndowns). 

This  type  of  nucleus  Is  present  only  at  the  top  of 
the  atmosphere  and  only  In  the  polar  region  be¬ 
yond  about  50°  latitude.  While  so  far  Irreparable 
damage  from  the  cellular  destruction  by  thlndowns 
has  been  experimentally  verified  only  for  the  pig 
ment  cells  In  half  follicles  of  the  black  mouse, 
such  destruction  Is  likely  to  occur  equally  In  other 
types  of  cells.  Whether  It  will  widen  here  also  In¬ 
to  general  radiation  Injury  seems  questionable  sa.ve 

1*6:6 
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Schaefer,  H.  J. 

GRAPHS  AN®  TABLES  FOR  THf  HIT  FREQUEN¬ 
CIES  FROM  THE  HEAVY  NUCLEI  OF  THE  PRI¬ 
MARY  COSMIC  RADIATION.  V.  THE  INTRA- TAR¬ 
GET  DOSAGE  FIELD  FOR  THINDOWN  HITS  ®ii 
SPHERICAL  SPECIMENS  OF  TISSUE  COMPOSITION. 
— —  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.  Research  Report  ndi  NM'  004  HOI  160, 'Report  Bo. 
13,  4956  [21]  ip;  '  UNCIASSIFIED 

Isodose  charts  for  thlndown  hits  from  heavy  nu¬ 
clei  of  the  primary  cosmic  radiation  in  spherical 
targets  of  tissue  composition  and  of  various  dlame - 
ters  exposed  at  various  altitudes  are  presented  and 
discussed.  The  Held  configuration  Is  very  sensitive 
to  pressure  altitude  and  highly  structural  to  the 
point  where  In  the  center  of  smaller  targets  a  dis¬ 
continuity  develops  In  which  the  forbidden  region 
with  no  thlndowns  Is  directly  adjacent  to  the  region 
of  maximum  Intensity.  As  a  consequence,  type  and 
number  of  thlndowns  scored  In  an  exposed  biological 
specimen  should  always  be  monitored  directly  rather 
than  computed  from  ipfeisufe  altitude  andl  general 
spectral  data.  ('Author's  abstract) 
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Schaefer,  H.  J. 

OPTIMUM  ALTITUDES  FOR  BIOLOGICAL  EX* 
PER'IMENTATiON  WITH  THE  PRIMARY  COSMIC 
RADIATION.  Naval  School  of  Aviation  Medi¬ 
cine,  Pensacola,  Fla.  (Research  Project  no.  NM 
604  404  400).  Report  no.  12,  June  5,  1956.  14+115  p 

DLC-Scl. 

Also  published  ini  Jour.  Aviation  Med.,  27  i((6)H_ 
512-521.  Dec.  1956.  DLC  (RC1050.A36,  v.  27) 


Animal  experiments  have  shown  that  cellular 
damage  results  mainly,  if  not  exclusively,  from 
giant  absorption  events  which  produce  high  local 
ionization  dosages  in  the  microstructure  of  ex* 
posed  tissue.  Among  these  events  the  so-called 
thlndown  hits  seem  of  particular  importance.  It  is 
shown  that  the  depth  of  penetration  of  thlndown 
hits  into  the  air  ocean  follows  a  peculiar  curve 
exhibiting  pointed  maxima  at  certain  altitudes. 
Quantitative  analysis  of  intratarget  dosage  fields 
for  thlndowns  discloses  that  for  exposure  close  to 
the  top  or  entirely  outside  the  atmosphere  these 
maxima  appear  as  focal  spots  within  the  target. 
Pertinent  isodose  charts  for  a  few  characteristic 
cases  are  shown.  Utilization  of  the  phenomenon 
for  animal  experimentation  requires  at  least  expo¬ 
sure  at  a  pressure  altitude  about  3  g.  /cm.  2  cor¬ 
responding  to  132.000  feet.  Recent  measurements 
of  file  low  -energy  part  of  the  heavy  spectrum  in 
that  altitude  region  indicate  that  the  hitherto 
assumed,  extrapolated  intensity  values  seem  con¬ 
siderably  too  low.  Whereas  classic  geomagnetic 
theory  postulates  a  low  -energy  cutoff  of  Of.  3 
Bev,  nucleon  at  55*  latitude,  particles  of  at  feast 
0).  2  Bev/  nucleon  seem  to  be  present  ini  ithe  iprl* 
mary  beam  at  the  aforementioned  extreme  altituue. 
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Short  duration  as  well1  as  yearly  changes  due  to 
solar  activity  seem  to  fee  superimposed  on  (he 
energy  spectrum,  especially  at  the  low-energy. 
(From  the  author'l®  summary)1 


6155 

Schwan,  H.  P. , 
and  K.  Li 

THE  MECHANISM  OF  ABSORPTION  OF  ULTRA  - 
HIGH  FREQUENCY  ELECTROMAGNETIC  ENERGY 
IN  TISSUES,  AS  RELATED  TO  THE  PROBLEM  OF 
TOLERANCE  DOSAGE.  - IRE  Trans.  Med.  Elec¬ 

tronics,  1956(PGME-4)):  4'5-49.  'Feb.  1956. 

DLC  (R895.I25,  V.  f956!)' 

At  frequencies  lower  than  400  megacycles'  and 
higher  than  3,000  me. the  human  body  will  absorb 
about  40  to  50  per  cent  of  airborne  radiation'.  Be¬ 
tween  1,000  and  3,000  me.  the  percentage  of  ab¬ 
sorbed  energy  fluctuates  between  20  and'  100  per 
cent,  depending  on  frequency,  thickness  of  skin,  and 
thickness  of  subcutaneous  fat.  Conservative  esti¬ 
mates  of  tolerable  amounts  of  energy  should  be 
based,  therefore,  on  a  possible  100  per  cent  ab¬ 
sorption.  At  'frequencies  lower  than  1,000  me,  most 
of  the  radiant  energy  is  transformed  Into  heat  in 
the  deep  tissues.  Frequencies'  higher  than  3,000  me. 
cause  predominant  surface  heating.  Intolerable 
temperature  rise  due  to  exposure  to  high  frequency 
electromagnetic  waves  is  less  likely,  therefore,  at 
high  frequencies  above  3,000  me,  than  at  lower 
frequencies  below  1,000  me.  A  tolerance  dosage  of 
0.01  watt/eim  ?  is  Fecpfnmejided1  for  the  total  fre¬ 
quency  range.  It  Is  expected  that  this  figure  can 
be  replaced  by  a  higher  figure  for  frequencies 
above  3,000  me.  when  more  about  the  mechanism 
of  heat  regulation  of  the  human  body  la  known. 
(((Author#'  conclusions') 
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Simons,  0.  G. 

BIOLOGICAL  EFFECTS  ©F  PRIMARY  COSMIC 
RADIATION.  =&=  Proc.  International  Astronautlcal 
Congress,  Vllth  (Rome,  Sept.  17-22,  1956),  p.  381- 
4001  Roma,  >1956.  DLC  CTL7187.I44,  Ij)1 


Heavy  primary  cosmic  partlc  les  constitute  one  of 
the  potential  hazards  of  Space  Flight.  More  than 
25  United  States  Air  Force  stratosphere  balloon 
flights  have  carried  biological  specimens  to  alti¬ 
tudes  above  30  kilometers  at  geomagnetic  latitudes 
above  55°  for  as  long  as  30  hours.  Experiments 
to  detect  Indirect  effects  Included  comparison  of 
pre-  and  post-flight  performance  ability  and  a  lon¬ 
gevity  study.  Experiments  to  determine  effects  up¬ 
on  specific  identifiable  tissues  Include  study  of 
tissue  cultures,  development  effects,  hair  graying 
in  black  mice,  and  damage  to  brain  cells.  Streaks 
of  gray  hairs  suggest  radial  spread  of  radiation 
effects'  20  times  predicted  values.  Other  experi¬ 
ments  indicate  no  somatic  health  hazard  from  24 
hour  exposure  to  cosmic  ray  primaries.  (Author's 
abstract) 
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Simons,  D.  G., 

and  Di_P.  Parks 

IMPROVED  TECHNIQUES  FOR  EXPOSING  ANI¬ 
MALS  T©  PRIMARY  COSMIC  RAY  PARTICLES. 

—  Jouf,  Aviation  Med,,,27  '{4)ii  ■SBfcJBi.  Aug. 

1956.  DLC  (RC1050.A36,  v.  27) 

The  1'955  series  of  animal-carrying  balloon 
flights  to  investigate  the  biological  hazards  of  pri¬ 
mary  cosmic  radiation  were  launched  from  Inter¬ 
national  Falls,  Minnesota.  Marked  Improvement  In 
altitude  performance  as  compared  to  previous 
flights  was  obtained  by  using  larger  balloons, 
lighter  instrumentation,  and  reducing  capsular 
weight  from  165  to  70  pounds.  These  factors  per¬ 
mitted  exposure  of  three  groups  of  biological 
specimens  to  heavy  cosmic-ray  primaries  In  the 
5  millibar  (120,000-foot)  region,  Efforts  to  achieve 
twenty-four-hour  exposure  of  animals  on  the  fringe 
of  space  emphasized  the  critical  nature  '  l  excess 
weight-  Emphasis  is  placed  on  maximum  reliabil¬ 
ity  of  each  component,  and  extensive  test  pro¬ 
cedures  were  established  to  insure  normal  func¬ 
tion  of  all  systems. 
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Singer,  S.  F. 

COSMIC  RAY  EFFECTS  ON  MATTER  AT  HIGH 
ALTITUDES.  ==  jouf.  Aviation  Med.,  27  (2):  111-116. 
April  195$,  DLC  (RC1050,A36,  V,  27): 

There  are  two  types  of  effects  produced  by  the 
action  of  epsffiie  rays  On  matter  at  high  atlitudes. 

One  of  these  effects  is  atomic  in  nature,  and  is  caused 
when  an  electron  is  removed  from  one  of  the  shells 
of  an  atom  or  ah'  electron  is  lifted  from  a  low  level  of 
activity  to  a  higher  level  upon  being  struck  by  a  cos¬ 
mic  -ray  particle.  The  results  of  such  action  (break¬ 
ing  and1  rejoining  of  chemical  bonds  in  molecules) 
have  been  carefully  studied;  however,  the  results  of 
heavy  cosmic  ray  primary  hits  are  as  yet  unknown. 
Another  type  of  hit  is  that  which  might  occur  when  an 
atomic  nucleus  is  hit  by  protons,  neutrons,  of  pi- 
melons  at  high  altitudes.  Nuclear  interactions  are 
expected  to  occur  in  the  ratio  of  one  to  ten  million 
compared  to  atomic  Interactions.  The  energy  pro¬ 
duced1  by  such  an  thief  action  would  be  pi  the  order  of 
a  million  times  more  powerful  than  a  reaction  with 
an  electron1.  The  production  rates  for  various  nuclear 
fragments  from  bodies  large  enough  to  be  effected  by 
cosmic  rays  on  only  half  the  solid  angle  are:  Protons, 
1 . 4  x  106,  Neutrons,  3.2  x  106,  'Deutfonl,  0.21  x  10$ 
Tritons,  0.25  x  106,  He?,  0.14  x  106,  Ref,  0.56  x  1106. 
Upon  comparing  these  rates  to  the  rate  of  production 
of  these  (particles  at  10,000  feet,  ft  has  been  dis¬ 
covered  that  100  days  at  10,000  feet  would  be  the 
equivalent  of  l1  day  above  the  atmosphere.  The  opti¬ 
mum1  shield  is  a  hydrogenous  material;  water,  kero¬ 
sene,  etc . 
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Sosna,  M. 

.(EFFECTS  OF  COSMIC  RADIATION  ON  LIVING 
ORGANISMS]  Einflusse  der  kosmischen  Strahlung 
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auf  die  lebenden  Orgmnismen.  -  Urania  (Leipzig), 

19  (J):  102-103.  March  1950.  In  German. 

DLC  (Q3.U4,  v.  1# 

Translated  from  the  original  Czech  article  which' 
appeared  in'  Veamfr  (Praha),  34  (2),  Feb.  1955, 

The  biological  effect#'  of  coamic  radiation  on  the 
earth'#  anrface  are  chiefly  produced'  by  Secondary 
radUtion  from'  conversion  of  primary  particlea  in 
the  atmosphere.  Experiments  with  animals  raised 
in  lead- Insulated  cage#'  and'  on  mountain*  show  the 
radiation  effect  to  'be  twofold— a  positive  life- stim¬ 
ulating  on#  and  a  negative  ope.  Most  of  the  exper¬ 
imental  techniques,  however,  Involve  a  comparison 
between'  different  intensities  of  cosmic  radiation'  at 
sea  level  and'  at  higher  altitudes.  However,  the 
results  are  obscured  by  other  environments*  influ¬ 
ences.  Taro  theories  concerning  'the1  mechanism' 
responsible  for  radiation  damage  to  the  organism 
are  briefly  considered. 
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Stoll,  A.  M., 

and  J.  D.  Hardy 

RELATION  OF  THERMAL  PAIN  AND  TISSUE  IN¬ 
JURY  TO  STDfULUB  INTENSITY- TIME  AND  SKIN 

TEMPERATURE  [Abstract].  -  Federation  Pro- 

ceedlngs,  15  (1,  part  I):  ISO*  181.  March  1956, 
DLC  (QH301.FS7,  V.  IS) 


Direct  msssurements  Were  made  of  the  elcin 
temperature  before,  during  and  after  exposure  to 
varioue  thermal'  irradlances  for  measured  times. 
From  these  data  the  Strength-duration  relationship 
for  threshold  burn'  production  was  determined  and 
found'  to  be  analogous  to  that  previously  deter¬ 
mined  for  threshold  pain.  When  the  intensity  of 
stimulus  productive  of  the  enCfciolnt  was  related  to 
the  reciprocal1  of  time,  each  set  of  data  yielded  a 
straight  line  different  from  the  other  in  slope. 

Cn  extrapolation,  both  line#  Intercepted  the  ordin¬ 
ate  at  the  Same  point  indicating  that  radiation  of 
an  intensity  of  about  50  mc./cm.*/sec.  is  the  thresh¬ 
old  lrradlnnce  for  both  pain  and  tissue  damage. 
Injury  produced  during  burning  was  evaluated  in 
terms  of  the  integral'  of  the  Fite  Of  protein  inac¬ 
tivation  at  the  temperature  of  the  Sitin'  during  irra¬ 
diation,  computed  after  the  method1  of  Hendriques 
and'  Moritz.  Values  thus  obtained  were  approxi¬ 
mately  0.1  a#  Urge  as  those  obtained  for  compa¬ 
rable  burns'  by  these  investigators.  The  dizcrepancy 
may  be  due  to  the  difference  in  method  of  heat 
application  indicating  tint  formulations  of  data 
appropriate  to  prediction  of  injury  from  elevated 
akin  temperature  maintained  St  constant  levels  are 
not  strictly  applicable  to  situation*  in  which'  akin 
'temperature  changes'  continuously  throughout  the 
thermal  exposure.  (Authors'  abstract) 
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SYMPOSIUM  ON  PHYSIOLOGIC  AND  PATHOLOGIC 
EFFECTS  OF  MICROWAVES.  « IRE  Trans.  Med. 
Electronics,  1956  (PGME-1).  51  p. 

DLC  (R89S.DS,  v,  1956) 

Pertinent  papers  presented  at  this  symposium 
have  been  abstracted  separately,  See  Items  no. 
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(USAF  Radiation  Lab. ) 

[PHYSIOLOGICAL  EFFECTS  OF  IONIZING  RADIA¬ 
TIONS  AND  PROTECTIVE  AGENTS].  — —Unlv.  of 
Chicago.  USAE  Radiation  Lab.,  Ill.  (Contract  AF 
41(657)-25).  Quarterly  Progress  Report  no,  21, 

Oct.  15,  1956.  D123  p.  UNCLASSIFIED 

This  is  a  collection  of  eight  papers  concerned 
with  (i!)  pharmacological  and  toxicological  compounds 
as  protective  or  therapeutic  agents  against  radia¬ 
tion  injury;  (2)  the  effects  of  ionizing  radiations  on 
the  biochemistry  of  mammalian  tissues;  and  (3.)  the 
influence  of  exposure  to  tow  levels  of  igamma  and 
fast  neutron  Irradiation  on  the  life  span  of  mice. 

X-,  gamma-,  and  fast  neutron  Irradiations  were  ad- 
ministered  in  the  laboratory.  (73  references) 


6163 

Williams.  D.  B., 

J.  P.  Monahan,  W.  J.  Nicholson,  and  J.  J. 

Aldrich 

BIOLOGIC  EFFECTS  STUDIES  ONi  MICROWAVE 
RADIATION:  TIME  AND  POWER  THRESHOLDS 
FOR  THE  PRODUCTION  OF  LENS  OPACITIES  BY 
12.5  CM.  MICROWAVES,  —  Air  E&rce  Cambridge 
Research  Center.  Radiobiology  Lab.,  Atomic  War¬ 
fare  Directorate,  Cambridge,  Mass.;  Issued  by 
School  of  Aviation  Medicine,  Randolph  Air  Force 
Ba#e,  Tex.  Report  no.  55-94,  Aug.  1955.  27  p. 

AD  80  072  UNCLASSIFIED 

Also  published  in:  A,I§,A.  Arch.  Ophthalmol. , 

54  (6):  963-874.  Dec.  1955.  DLC  (RE1.A62,  v.  54) 

Condensation  in:  IRE  Tran*.  Med.  Electronics, 
1956  (PGlffi-4):  17-22.  Feb.  1956. 

DLC  (R895.125,  v.  1956) 

The  minimum  exposure  time  and  power  re¬ 
quirements  for  the  production  of  lens  opacities  by 
a  Single  dose  of  microwave  radiation  (12.3  cm.) 

In  rabbits  was  found  to  range  between  5  minutes 
at  0.59  watt/cm.2  and  90  minutes  at  0.29  watt/fcm.2. 
Ocular  damage  was  also  observed  in  two  ani¬ 
mals  exposed  to  a  power  level  of  0.22  watt/fcmJ 
for  4.5  hours,  but  not  in  two  animals  exposed  to 
0.12  watt/fcm.2.  The  threshold  power  densities 
for  5-90  minutes  of  exposure  were  equivalent  to 
a  thermal  flux  of  8, 4-4.1  cal./cm^/fcnln.  The 
vitreous  threshold  temperatures  of  53*  and  49*  C. 
recorded'  for  exposures  of  5  and  25  minutes,  re¬ 
spectively,  appear  adequate  to  account  for  thermal 
denaturation  and  coagulation  of  ienS  protein  Or 
cellular  injury  In  the  capsule. 


6161 

Yigoda,  H, 

FREQUENCY  OF  THINDOWN  HITS  BY  HEAVY 
PRIMARY  NUCLEI  IN  EMULSION  AND  TISSUE. 

- Jour.  Aviation  Med'.,,  27  («6i)i:  522-532.  Dec.  195:61 

DLC  (RC1050.  A 36,  V.  27) 

Data  are  evaluated  from  a  series  of  high-altitude 
balloon  flights  carrying  emulsion  units  in  order  to 
estimate  the  thlndown  hit  frequency  in  tissue. 

Flights  were  launched  from  the  Minneapolis  area 
during  1950-1955,  covering  an  altitude  span  between 
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78,  500  and  122,  WO  feet.  In  small  blocks  of  emul¬ 
sion  the  frequency  of  thlndown  hits  Increased  ex¬ 
ponentially  with  deereatiflg  atmospheric  depth. 
Methods  are  described  for  the  estimation  of  the 
charge  of  slow  heavy  primaries  from  their  maxi 
mum  delta -ray  density  area.  Accurate  measure  of 
heavy  primary  terminal  Ut  frequency  In  brain  and 
eye  tissue  1st  proposed  by  means  of  emulsion  em¬ 
bedded  In  a  phantom  of  the  human  skull. 


p.  Posture 


6165 

Alberti,  ft,,, 

M.  A.  'Dina,  and  G.  M.  Mariuzzi 
[MODIFICATION  OF  SPERMATOGENESIS  IN  GUINEA 
PIGS  SUBJECTED  TO  POSTURAL  STRESS]  Modifi- 
cazlone  della  spermatogenesi  in  cavie  sottoposte  a 
stress  da  postura.  —  Bolletino  della  Societ'a  ltaliana 
di  blologia  sperlmentale  (Napoli),  32  (ft):  352-353. 
June  1956.  In  Italian.  DfFLM 

Spermatogenesis  was  suppressed  In  guinea  pigs 
subjected  to  postural  stress.  The  animals  were  kept 
on  their  backs  for  several  hours  during  the  day  over 
a  period  of  fifty  days.  Histological  study  revealed 
testicular  atrophy  and  an  Inhibition  of  the  mitotic 
processes  which  were  Initially  greatly  reduced.  It  is 
concluded  that  postural  stress  Is  a  specifically  dan¬ 
gerous  stimulus  because  it  suppresses  testicular 
function  and  inhibits,  more  or  less,  the  processes  of 
cellular  division. 


A  nude  subject.,  symmetrically  placed  on  a  seat 
without  foot  or  back  rest,  exerted  a  steady  two-handed 
pull  or  push  at  shoulder  level  in  the  mid-sagittal 
plane.  Recordings  were  made  of  the  subject's  posture 
at  the  moment  of  a  maximum  force;  the  distribution 
of  vertical  forces  at  the  front  and  rear  of  the  seat, 
and  the  maximum  horizontal  reaction  forces  at  the 
band  grip  and  at  the  seat.  The  data  from  the  study 
show  that  the  subject  by  muscle  tensions,  during  hand 
pulls  or  pushes  can  change  the  location  of  the  focus 
of  a  seat  contact  anywhere  between  the  ischia  and 
the  lower  thigh  and  thus  alter  the  moment  arm 
of  the  vertical  *orce  couple;  the  magnitude  of  the 
horizontal  fcrca  is  directly  proportional  to  the  mo¬ 
ment  arms  of  me  body  weight  couple.  The  introduc¬ 
tion  of  a  foot  rest  changed  the  point  of  seat  contact 
from  the  seat  to  the  foot  rest,  increasing  the  moment 
arm  of  the  vertical  couple  and  causing  a  greater  re¬ 
sultant  horizontal  force.  This  modification,  did  not 
alter  the  basic  mechanics  involved.  The  use  of  a 
back  rest,  in  contrast,  provided  a  means  by  which 
the  subject  could  exert  a  direct  compressive  force 
by  tensing  muscles  against  the  resisting  contacts  to 
augment  force  values  obtained  by  dead  weight  alone. 
(From  the  authors'  summary) 


6168 

Nickel,  J.  F., 

L.  Levine,  and  J.  A.  Gagnon 
EFFECTS  OF  ACUTE  PASSIVE  TILTING  ON  AR¬ 
TERIAL  PRESSURE,  RENAL  HEMODYNAMICS  AND 
URINARY  ELECTROLYTE  EXCRETION  IN  THE 
DOG.  —  Jour.  Applied  Physiol.,  9  (2):  176-184. 
Sept.  1956.  DLC  (QP1.  J72,  v.  9) 


6166 

Colvlile,  P„ 

C.  Shugg,  and  B.  G.  Ferris 
EFFECTS  OF  BODY  TILTING  ON  RESPIRATORY 
MECHANICS.  —  Jour,  Applied  Physiol.,  9  (1): 
19-24.  July  1956.  DLC  (QP1.J72,  v,  9) 

Tilting  the  body  In  a  foot -down  direction  was  ob¬ 
served  to  produce  changes  in  resting  end -expiratory 
lung  volume  which  were  essentially  linear  with  the 
Sine  of  the  angle  of  the  trunk  to  the  horizontal. 
Tilting  In  the  head-down  position  produced  slight 
and  variable  changes  In'  the  lung  volume,  Indicating 
that  when  the  trunk  Is  horizontal  the  functional  re¬ 
sidual  capacity  11  at  or  near  Its  minimal  volume. 

It  Is  suggested'  that  the  magnitude  of  the  shift  In 
the  resting  end- explf  story  position  may  be  Influ¬ 
enced  by  the  compliances  of  the  lung,  the  dia¬ 
phragm,  and'  abdominal  wall  with  their  attached 
structures,  and  the  fib  cage;  the  effective  length  of 
the  abdominal  column;  and  the  angle  of  the  trunk  to 
the  horizontal.  (Authors'  abstract  quoted  In  part). 


Renal  hemodynamics,  excretion  of  water  and1 
electrolytes,  and  mean  arterial  prelaw it  In  the  ab¬ 
dominal  aorta  ai4  in  the  carotid  artery  were  stud¬ 
ied  In  conscious  and  anesthetized  dogs  tilted  at 
various'  angles,  'head-up  or  head-down,  from  the 
horizontal  supine  posture.  Aortic  pressure  was  ob¬ 
served  to  increase  with  head-up  and  decrease  with 
bead-down  tilting.  Carotid  pressure  changes  were 
reversed  In  direction  and  of  smaller  magnitude. 
Autonomic  ganglionic  blocked#  ( hexamethonlum)  ab¬ 
olished  the  lower  aortic  response  to  both  head-up 
and  bead-down  tilting,  and  adrenergic  stimulation 
( 1  -norepinephrine)  prevented  further  pressor  re¬ 
sponse  to  head-up  tilting.  Thirty  minutes  In'  the 
45  bead-up  or  head- down  position  had  no  effect  of 
renal  plasma  flow,,  glomerular  filtration,  or  the 
rates  of  excretion  of  sodium,  potassium,  and  water. 
In  fublequent  control  peflodl'  renal  plasma  flow  de¬ 
creased,  suggesting  compensatory  renal  vasocon¬ 
striction.  Renal  circulatory  autoregulatlOn  was  dem¬ 
onstrated  over  a  mean  arterial  pfSfsure  range  of 
40  mm.  Hg,  In  which  no  evidence  was  found  tor  an 
arterial  baroreceptor  concerned  with  the  regulation 
of  renal  sodium  excretion.  (Authors'  abstract,  mod 
tiled). 
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Gaughran,  G.  R.  L. . 

and  W.  T.  Dempster 

FORCE  ANALYSES  OF  HORIZONTAL  TWO-HANDED 
PUSHES  AND  PULLS  IN  THE  SAGITTAL  PLANE. 
Hum  in  Biol.,  28  (1):  67  -  9'2 .  Feb:  1956. 

DLC  (GN1.H8,  v.  28) 


6169 

Ruddie,  1.  C., 

and  J.  T.  Shepherd 

THE  REFLEX  NERVOUS  CONTROL  OF  HUMAN 
SKELETAL  MUSCLE  BLOOD  VESSELS.  —  Clinical 
Sci.  (London),  15  (3):  433-440.  Aug.  195 j,  DNLM 
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Passively  falsing  the  legs  of  a  recumbent  subject 
induced1  a  vasodilator  reflex  (increased  blood  flow)  in 
skeletal  muscle,  but  not  in  cutaneous  blood  vessels. 
In  response  to  warming  of  the  body,  the  skin  blood 
vessels  dilated  but  the  skeletal  muscle  vessels  were 
not  affected1.  It  is  suggested  that  the  vasomotor 
nerves  to  the  skin  and  muscle  vessels  are  function¬ 
ally  independent,  the  former  participating  in  temper¬ 
ature  regulation,  the  latter  in  the  circulatory  adapta¬ 
tions  itoi  changes1  in  iposture. 


The  diuresis  resulting  from  the  Ingestion  of 
500  ml,  of  water  was  studied  in  an  adult  male  with 
no  history  of  cardiovascular  or  renal  disease  be¬ 
fore,  during,  and  after  three  12-  or  15-mlnute  pe¬ 
riods  in  a  30-degree  head -down  position,  Urine 
output  was  observed  to  decrease  during  the  first 
12-mlnute  head -down  period  and  to  resume  the 
diuretic  trend  In  the  remaining  periods.  No  signif¬ 
icant  change  was  observed  In  systolic  or  diastolic 
bfachlai  biood  pressure  In  the  head -down  position. 


61-70 

Sun  din,  T. 

THE  INFLUENCE  OF  BODY  POSTURE  ON  THE 
URINARY  EXCRETION  OF  ADRENALINE-  AND 
NORADRENALINE.  —  Acta  medica  scandlnavica 
(Stockholm),  Suppl.  313.  57  p.  195:6.  DN'LM 

The  urinary  output  of  adrenaline  and  noradrenaline 
in  various  body  postures  was  Investigated  tn  normal' 
subjects  and  in  subjects  with  orthostatic  hypotension 
and  essential1  arterial  hypertension.  During  constant 
recumbency  for  7  hours,  healthy  subjects  showed!  only 
slight  changes  of  pulse  and  blood  pressure,  an  appar¬ 
ently  rhythmic  incf  ease  In  the  adrenal  medullary 
ipfoducUpn  of  adrenaline,  smd  ah'  insignificant  increase 
in  the  output  of  noiadrenallne.  Tilting  for  10  minutes 
caused1  an  increase  in  pulse  rate  and1  a  slight  fall  in 
systolic  biood  (pressure  which  tended  to  Increase  with 
increases  in  tilting  angle  front  25 9  to  75" .  The  fall1 
in  diastolic  blood1  pressure  was  increased  with  de¬ 
creasing  tilting  angle,.  The  urinary  output  of  adrena¬ 
line  and  noradrenaline  during  tilting  for  3-4  hours 
was  conspicuously  increased  at  an  angle  of  75°  and1 
less  markedly  increased!  at  25°  and  '60i° .  Similar 
results  were  observed  In  subjects  who  were  supported 
by  a  bicycle  saddle  during  tilting. 
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Thomas,  S. 

RENAL,  ADJUSTMENTS'  TO  CHANGE  IN  |>GSTf®i 
([Ab-striGt'l  —  Jour.  PhysioL  (London^,  132  '(3i)-:  6lP- 
62P.  June  26;,  1956.  DLC  (QP1.J75,  V.  132) 

The  water  and1  electrolyte  excretion,  of  three  sub¬ 
jects  was  inVestigatedi  during  and  up  , to  6  hour#  after 
changes  in  posture.  Changes  from  recumbency  to 
standing  produced  consistent  declines  in  urine  flow 
and  sodium  and  chloride  output,  variable  changes  in 
potassium  output,  a  decrease  in,  sodium/anion  out¬ 
put,  and1  an  increase  in  potassium/anlon  output.  The 
change  from  standing  to  recumbency  had  a  generally 
opposite  effect.  No  consistent  changes  were  observed 
in  creatinine  output,  inuiin  clearance,  and  plasma 
sodium  of  potassium  conCentfations.  It  is  concluded! 
that  the  adjustment  of  the  kidney  to  postural  change 
Includes  alterations  of  renal1  tubular  activity,  particu- 
larly  during  the  ipfpl'ongedl  maintenance  of  a  new  pos¬ 
ture. 


**32 

Toth,  L.  A. 

WATER  DIURESIS  IN  HEAD-DOWN  POSITION  IN 

MAN  .'Abstract],  - A.f.ief .  Jour.  Physiol. ,  187 

(3):  637.  Dec.  1956.  DLC  (QP1.A5,  v.  »8®)i 


q.  Others 
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Benjamin,  F.  B. 

THE  EFFECT  OF  PAIN  ON  PERFORMANCE. 

55=5  Naval1  A®  Development  Center.  Aviation  Med¬ 
ical1  Accelefatibn  Lab.,,  JSHnsylliij  Pa,  NADC  - 
MA-56I2,  Sept.  i,9|,  1956.  vl*19  p.  AD  112  771 

PB  126  786 

The  effect  of  pain  on  performance  was  studied 
with  various  types  and  Intensities  of  pain  stimuli 
and  with  each  subject  serving  as  his  own  control. 
It  was  found  that  simultaneous  pain  affected  per¬ 
formance  tests  as  ioVlpwii  (1)  memory  and  speed 
of  performing  mental  tasks  were  not  changed, 
while  the  number  Of  mistakes  was  Increased;  (2> 
time  estimates  In  counts  per  minute  were  In¬ 
creased;  (3)  mugculaf  coordination  was  impaired; 
(4i)  'Simple  reaction  time  was  not  changed)  while 
choice  reaction  time  was  prolonged;  (<5>)'  the  fate  of 
work  performance  was  not  Impaired,  while  the 
mechanical  efficiency  of  performance  was  de¬ 
creased.  (Author's  abstract) 


6174 

Domanski,  T.  J. 

HUMAN  STRESS  RESPONSE  IN  CONTRASTING 
AIRCRAFT  OPERATIONS  [Abstract].  Federa¬ 
tion  Proceedings,  15  (1,  part  1):  51.  March  1956. 

DLC  (QH301.F37,  v.  15) 

Training  missions  flown  in  B-47  and  B-29  type 
aircraft  were  studied  with  respect  to  the  incidence 
of  strain  in  student  aircraft  commanders  and  in 
Instructor  pilots.  The  criterion  of  strain  was  the 
occurrence  of  a  pre-  to  postflight  eoslnppenia.  On, 
this  basis  the  Incidence  of  strain  for  transition 
missions  was:  (a)  60%  for  B-47  instructor  pilot h; 
i(b)  61%  for  B-47  student  aircraft  commanders;  (e) 
22%  for  B-29  Instructor  pilots;  and  '(id)1  28%  for 
B-29  student  aircraft  commanders.  The  contrast 
between  B-47  and  B-29  subjects  was  statistically 
significant  (P  -•  0.01).  The  eosinophil  response 
findings  were  in  accordi  with  the  evaluation  of 
Senipr  flying  pe  r  Sonne!  a®  to  the  rela  ti  ve  dif  fi¬ 
culty  of  the  missions  studied.  In  the  Study  of  in¬ 
structor- student  pal  r  8 .  it  was  found  that  the  inci¬ 
dence  of  strain  for  student  aircraft  commanders 
was  'higher  'but  'not  significantly  different  from 
that  of  the  corresponding  instructor  pilots.  (Au¬ 
thor's  abstract) 
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[General  Ps  ychological  Aspects  Under  S| 


a.  General 
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Harter,  W. 

i£§Lf  CTI@Ni  AN®  DRAINING  OF  PARACHUTISTS 
OF  THE  AUSTRIAN  AIR  RESCUE  SERVICE]  Selezi- 
one  ed  addestramento  del  paracadutlstl  del1  servtzlo 
dl  soccorso  aereo  austriaco.  —  Rf vista  dl  -medl- 
ctna  aeronautlca  (Roma),  JO  !(i®)s  1(381-146.  Jan.  - 
March  1956.  In  Italian,  with.  English  summary  (p. 
145))!,  DEC  (l'050.'R56,  v.  19) 

The  Austrian  Air  'Rescue  Service  uses  Parachut¬ 
ists'  Tor  first  aid  and  rescue  purposes  In  emergen¬ 
cy  cases  wnen  it  Is  necessary  to  reach'  the  scene 
of  ah'  accident  iby  air.  Personnel  are  subjected  to 
strict  psychological  and  physical  examinations  by  a 
physician,  psychologist,  and  Instructor  prior  to  se¬ 
lection.  Parachutists  undergo  rigorous  ground' 
training  and  are  instructed  in  parachute  jumping 
tefhniques, 


6176 

SYMPOSIUM  ON  AIR  FORCE  HUMAN  ENGINEERING, 

PERSONNEL,  AN®  TRAINING  RESEARCH.  = - 

Ed.  by  G.  Finch  and  F .  Cameron.  National  Academy 
of  Sciences -National  Research  Council,  Washington, 
P.  Ci  (Contract  AF  P8( SOOi).. i 45 7)1,  issued!  >by  Alf 
Research  and  Development  Command1,  Baltimore, 

Md.  ARDC  Technical  Report  no.  56-8,  i’05.0. 
v*316  p.  DLC  (UG633.A377163,  no.  56-8,  1956) 

Pertinent  papers  presented  at  this  symposium 
held  in  Washington,  ©.  C..,  November  14- i  6,  1955, 
are  abstracted  separately  (see  Items  no.  5484 
5587  ,  5588  ,  5613,  56117,,  5943  ,  5666:,  5680,  5682, 

5700,  5 8.: 2,  6209,  6221,  6225,  6240,  6241,  6242. 
and  6657. 

6177 

[Webb,  W.  B.) 

RESEARCH  IN  SELECTION  AND  TRAINING.  w 
Naval1  School1  of  Aviation'  Medicine.  Pensacola.  Fla, 
lit'Uhnum'bered1  fepoftli,  [2:2]i  p.  lp%C 

Highlights  are  presented  of  the  research  mission 
of  the  Aviation  Psychology  Laboratory,  Naval1  School1 
of  Aviation  Medicine,  in  the  procedures  of  procure¬ 
ment.  selection,  training,  and1  control  of  naval  avi¬ 
ators,  Included1  are  representative  charts. 


lb1.  Selection,  Classification;,  and'  Rating 

fPInsicd'J  examination  under  ;S-f  | 

6 1 78 

( Air  Proving  Egiln.) 

FINAL  REPORT  ON  EMPLOYMENT  AND  SlilTA - 
BIIJTY  TEST  OK  APPRENTICE  AIRCRAFT  EARLY 
WARNING  RADAR  REPAIRMAN  GRADUATES  OF 
TTAF  COURSES  NUMBER  AB30132A-1  AND 


AB3:0(li3:2B-li  -  Air  Proving  Ground  Command, 

Egiln  Air  Force  Base,  Fla.  Sept.  28,  1956.  111*37  p, 
(Project  no.  AFG/ADC/1245-A).  A©  109  T8R 

UNCI.ASSIFIED 

Aircraft  Early  Warning  Radar  Repairmen  grad¬ 
uates  were  tested  In  a  90 -day  on-the-job  situation 
10'  determine  their  ability  to  perform  the  duties 
of  their  Specialty'.  It  was  found  that  they  could 
perform  Inspection  and!  maintenance  tasks  with' 
relatively  little  assistance  but  could  not  perform 
trouble-shooting  functions  without  extensive  on-the- 
job  training.  It  Is  recommended  that  the  shredouts 
of  the  specialty  be  eliminated  and  changes  In  the 
training  are  proposed  to  meet  the  requirements  of 
the  job.  (Author's  abstract,  modified) 

6179 

((lA'lr  Proving  Egiln) 

OPERATIONAL  SUITABILITY  TEST  OF  APPREN¬ 
TICE  INSTRUMENT  REPAIRMAN  GRADUATES  OF 
TTAF  COURSE  NUMBER  AB42230.  Air  Prov- 
Ground'  C ommand,  EgUn  A#  Force  Base,  Fla-. 
(Project  no.  A#§/ CSC/ 884- A),  Final1  Report, 

Jan.  12;,,  1956.  AD  83  175  UNCLASSIFIED 

Evaluation  tests  were  conducted!  (l')i  to  determine 
the  performance  ability  of  the  apprentice  Instru 
ment  repairman  graduate;  (2)  to  provide  data  which 
will1  assist  In  the  development  of  better  qualified 
personnel,  and1  i(3t)'  to  provide  data  for  optimum 
utilization  of  agprenace  Instrument  repairmen.  The 
four  apprentices  who  were  tested  represented  an 
academic  cross  sec  don  of  a  graduating  class  of 
the  17 -week  course:  the  men  were  part  of  a  squad¬ 
ron  assigned  to  Instrument  systems  of  B-47  and 
KC-97  aircraft.  Results  showed  the  existence  of 
two  separate  areas  of  Instrument  maintenance  which 
require  different  experience  and'  ski'll;  this  division 
should  be  recognized  by  the  development  of  sepa¬ 
rate  career-ladder  progressions  for  the  Instrument 
systems  mechanic  and  technician  (Installed  aircraft 
'System#')'  and  the  Instrument  mechanic  and!  teeihflli- 
clan  (shop  calibration,  cleaning,  and  minor  repair). 
Minor  modifications  are  recommended  for  Course 
subjec ts.  (AD  abstract) 

6180 

Ambler,  R.  K. 

DIFFERENCES  BETWEEN  AVIATION  OFFICER 
CANDfeAf'is  AN©  Naval  aviation  cadets  on 
THREE  TESTS  OF  MENTAL  ABILITY.  «.  S. 
Naval  School  of  Aviation  Medicine,  Pensacola,  fift, 
Reseafch  Project  no.  NM1  001  108  l"00i,  Report  "  ?. 
13,  May  1,  1956.  3  p.  AD  119  106  UNCLASSIFIED 

Differences  In  mental'  ability  between  aft  incom¬ 
ing  class  of  cadets  and  one  of  Aviation  Officer 
Candidates  at  the  U,  S.  Naval  School  of  Pre- Flight 
were  Investigated  'by  means  Of  '1)  the  Aviation 
Qualification  Test,  (2)  the  American  Council  of 
Education  'Psychologic all  'Examination',  and  (3()i  the 
Wonder  lie  Personnel  Test.  The  AOC  group  was 
Slgnlflcafttly  higher  dni  allli  .three  tests!.  It  itsi  coni- 
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eluded  that  both  groups  may  not  be  considered 
comparable  for  research  Involving  the  trait  of  In¬ 
telligence  or  mental  ability. 
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Bair,  J,  T. 

RECRUITMENT  RESEARCH.  »  Contact  (Pensa¬ 
cola),  14  (1):  31-32.  1956.  DNLM 

A  Survey  of  motivation  In  relation  to  initial 
procurement  conducted  among  Naval  aviation 
cadets  revealed  that  recruitment  was  most  effec¬ 
tive  when  done  by  officer#  from  naval  air  reserve 
jgtafigh#'  and'  trained1  service  personnel  in  colleges 
and1  universities.  In  addition  to  procurement  teams 
and1  procurement  pamphlets,  advertisements  in 
national  magazine*  and1  friend's1  In  the  service 
motivated  some  cadets.  Recruitment  research  In 
relation  to  procurement  areas  showed  no  difference 
Ini  attrition  rate#  among  various  area#  when  tested1 
by  the  chi-square  technique.  Marked  differences 
were  observed  in  education  and  ,p  re- flight  grades 
of  candidates  among  the  procurement  areas'. 
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Barry,  J,  R., 

S.  C.  Fulkerson,  and  S.  B.  Sells 
ADAPTABILITY  SCREENING  OF  FLYING  PER¬ 
SONNEL:  RESEARCH  ON  THE  MCKINNEY  RE¬ 
PORTING  TEST.  School  of  Aviation  Medicine, 
Randolph  Air  Force  Base,  Tex.  Report  m-.  56-5, 
March  1956.  7  p.  AD  95  910  PB  123  666 

The  McKinney  Reporting  Test,  a  315-item,  pa- 
per-and-pencll  test  requiring  simple  perceptual- 
motor  responses  under  nonspeeded  and  speed- 
stress  conditions,  was  administered  to  428  co¬ 
pilots  entering  B-29  combat  crew  training  as  part 
of  an  experimental  personality  screening  battery. 
The  test,  while  related  to  ability  factors,  also  re¬ 
flects  to  a  small  but  statistically  significant  degree 
what  appear  to  be  emotional  and  motivational  fac¬ 
tors  associated  with  adjustment  In  a  flying  train¬ 
ing  situation.  The  findings  justify  the  further  con¬ 
sideration  of  this  test  as  part  of  ah  operational 
screening  battery.  (Authors'  abstract  and  con¬ 
clusions,  quoted  In  part) 
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Blake.  R.  R  , 

and  Hi.  Helson 

ADAPTABILITY  SCREENING  OF  FLYING  PERSON¬ 
NEL:  SITUATIONAL  AND  PERSONAL  FACTORS 
CONFORMING  BEHAVIOR.  —  Untv.  of  Texas,  Aus¬ 
tin;  Issued1  by  School  of  Aviation  Medicine.  Randolph 
A#  Force  Base,  Tex.  Report  no.  56-86,  Sept.  1®S6. 
61  p.  AD  118358  PB  124  763 

Experiments  are  reported  which  Investigate  situ¬ 
ational  and  personal  factors  producing  conforming 
behavior  within  the  framework  of  the  adaptation- 
level  theory  end  employing  the  Simulated1  Group  tech¬ 
nique  The  report  consists  of  eight  separate  papers 
by  various  authors:  (1)  Introduction  (p,  1- 3l)i;  i(!2))i 
Evaluation  of  the  Simulated  Group  Technic  for 
Studying  Social  Behavior,  fey  ft.  R.  Blake  and1  J>.  S. 
Mouton  (p  5-  14)i;  '((3;)  Attitudes  as  Adjustments  to 
Stimulus.  Background,  and  Residual1  Factors,  by  H. 
Helson!.  R.  ft.  Blake ,  J.  S.  Mouton,  and  J.  A..  Oiir.  - 


stead  (p.  15-86);  (4)  Generality  of  Conforming  Be¬ 
havior  as  a  Function  of  Factual  Anchorage  and  Diffi¬ 
culty  of  Task  and  Amount  of  Social  Pressure,  by 
R.  R.  Blake,  H.  Helson,  and  J.  S.  Mouton  (p.  27-34); 
'(©)'  An  Experimental  Investigation  of  the  Effectiveness 
of  the  "Big  Lie"  in  Shifting  Attitude#,  fey  H.  Helson, 

R.  R.  Blake,  and  J.  S.  Mouton;  (6)  The  Relationship 
Between  Yielding,  Submissiveness,  and  the  Disclo¬ 
sure  of  Personal  Identity,  by  J.  S.  Mouton,  R.  R. 
Blake,  and!  Ji.  A.  Olmstead;  (7)  The  Coercion  Dynam¬ 
ics  of  Susceptibility  to  Counter-Norm  Attitude 
Expressions  in  a  Small  Group  Situation;  and  (8)  Peti¬ 
tion-Signing  as  Adjustment  to  Situational  and  Per¬ 
sonal  Factors. 
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Brokaw,  L.  D. 

TECHNICAL  SCHOOL  VALIDITY  OF  THE  AIR¬ 
MAN  ACTIVITY  INVENTORY.  —  Air  Force  Per¬ 
sonnel  and1  Training  Research  ©enter.  Personnel1 
Research  Lab. ,  Lackland  Air  Force  Base,,  lex. 
Development  Report  no.  AFPTRC -TN-56-109,  Aug. 
1-956.  v+8  p.  (Project  iftpi.  7700,  Task  no.  77012). 
AD  98  884  PB  124  789 

Scores  oh  a  200 -item  inventory  designed  to  pro¬ 
vide  an  objective  evaluation  of  activity  interests 
believed1  to  be  associated  with  airman  classifica* 
tions  were  validated  against  grades  obtained  by 
airmen  in  thirteen  representative  technical  schools. 
The  activity  areas  included  in  the  instrument 
displayed  little  unique  relationship  with  the  in¬ 
tended  job  cluster.  In  several  cases  validities  for 
schools  outside  the  cluster  were  superior  to  those 
for  schools  in  the  cluster.  The  magnitude  of  inter - 
correlations  of  the  scales  showed  an  erratic  varia¬ 
tion  among  examinees.  It  is  concluded  that  the  in¬ 
strument  would  not  contribute  favorably  to  the  Air¬ 
man  ©lasifficatlon  'Battery  , 


61.85 

Cox,  J.  A. 

and  R.  E.  Chrlsta-1 

iDiV'llLOPMi'NT"  AND  VALIDATION  OF  THE  PiLCf 
INSTRUCTOR  SELECTION  EXAMINATION.  —Air 
Force  Personnel  and1  Training  Research  Center. 
iPersonhei'  'Reseaf-elh  Lab. ,  Lackland  Air  Force 
Base;,  T6i,  ('RfO'jeE't  ho-,  ftTOf,,  Task  no,  W0-3.6I)),  ©e* 
velopment  Rejxirt  no.  AFPTTtC-TN-56-1 14,  Sept. 
1956.  vl+ 24  Ip,  AD  98  889  PB  126  625 

Tests  of  English  expression,  pedagogical  judg¬ 
ment,  biographical  Inventory,  opinions  about  flight 
Instruction,  word  fluency,  and  controlled  word  asso¬ 
ciation  were  administered  to  student  Instructors, 
and'  were  correlated  with  grades  from  Pilot  Ins  true  tor 
School  and'  with  student,  instructor,  and  supervisor 
ratings  of  instructors.  Test  scores  were  found  to  fee 
moderately  related1  to  grades  In  Pilot  Instructor 
Schooll,  'but  not  to  rattng#  of  success  pni  the  ijofet 
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Fleishman.  E.  A. 

PSYCHOMOTOR  SELECTION  TESTS:  RESEARCH 
AND  APPLICATION  IN  THE  UNITED  STATES  AIR 
FORCE.  =-  Personnel  Psychol.,  9  (4):  449-467. 
Winter  1956  DLC  (HF5549. A2P53,  v.  9) 

The  development  and  util ization  of  six  psycho- 
, motor  tests  tComplcx  Coordination  Test,  Rotary 
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Pursuit  Test,  Rudder  Control'  Test,  Pursuit  Con¬ 
tusion  Test,  Two  Band  Coordination  Test,  and'  the 
Direction  Control1  Test)  for  prediction  of  success 
in  pilot  training  is  described.  It  has  been  shown 
that  the  validity  of  the  psycbomotor  tests  approxi¬ 
mates  the  composite  validity  of  the  printed  tests. 
The  combined  validity  of  both  types  of  tests  is 
Significantly  higher  than  either  type  alone-  How¬ 
ever,  the  difficulties  in  administration  of  appara  - 
tus  tests  to  large  populations  of  ROTC  students 
outweigh  the  gains.  The  use  of  psychomotor  tests 
as  selection  devices  for  the  helicopter  pilots  is 
investigated  at  the  present  time.  Other  research 
programs  involve  the  development  of  manipulative 
tests  for  classifying  airmen  for  training  in  various 
maintenance  jobs,  and  basic  research  on  psycho - 
motor  abilities. 
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Fulkerson,  8.  C. 

ADAPTABILITY  SCREENING  OF  FLYING  PER¬ 
SONNEL:  DEVELOPMENT  OF  A  PRELIMINARY 

SCREENING  BATTERY.  - School  of  Aviation 

Medicine,  Randolph  Air  Force  Base,  Tex.  Report 
nOi  56-84,  Aug,  1'956.  21  p.  AD  128  472 

UNCLASSIFIED 

Five  Individual  personality  tests  were  selected 
for  flight  adaptability  screening  (Cornell  Index, 
Cornell  Word  Fora,  McKinney  Reporting  Test, 
Minnesota  Multiphasfc  Personality  Inventory,  and 
the  Sallow  Screening  Test).  The  battery  was 
administered  during  primary  training  to  472 
aviation  cadets  for  whom  test  scores  and  criterion 
data  were  available.  The  attrition  rate  within  the 
group  Was  35. 6%.  An  analysis  of  the  data  leads  to 
the  conclusion  that  the  present  battery  of  tests  is 
a  weak  one,  although  It  does  discriminate  signifi¬ 
cantly  against  both  the  pass-fall  and  a  purified 
high- low  criterion.  The  Corf  *11  Index  is  recom¬ 
mended  as  the  best  predictor  of  the  five  measures. 
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Gartmann,  H. 

[EXPERIENCES  IN  THE  SELECTION  OF  AIRLINE 
PILOTS]  Erfahrungen  bet  der  Selektlon  von  Llnlen- 

piilOten.  - Schweixerlsche  medlXinlsche  Wochen- 

achrlft  ('Basel),  86  (10):  251-256.  March  10,  1956. 

'In'  German-  DNLM 

The  pilot  selection  procedures  of  the  Swissair 
are  summarised  as  applied  to  the  screening  °f  2000 
applicants,  including  military  pilots,  private  fliers 
with  100  flight  hours,  glider  and  small  aircraft 
fliers  with  less  than  100  hours  flight  experience, 
and  Individuals  without  flight  experience.  The  can¬ 
didates  Were  first  subjected  to  a  battery  of  mass 
aptitude  and  general  information  tests  based  on  the 
American  selection  methods.  Then  they  Were  eval¬ 
uated  individually  as  to  flight  suitability  by  a  team 
of  specialists  In  the  medical,  psychological,  and 
flight  training  areas  (Swiss  selection  method).  Both 
methods  were  essentially  In  agreement  on  the  for¬ 
mal  intelligence,  organising  abilities,  coordination, 
etc.  If  the  candidate.  The  Swiss  method  was  more 
revealing  on  certain  personality  aspects. 
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Ge  rathe  wo  hi!,  S.  J. 

[THOUGHTS  ON  SELECTION  OF  MILITARY 


LEADERS]  Gedanken  zu  einer  militarise  hen  Fuhrer- 
auslese.  — ■  Wehrkunde  (Munchen),  5  (.3):  14'8- i’54  . 
March  1956.  In  German.  DLC  (U3.W396,  v.  5) 

The  modern  methods  of  selection  of  military  per¬ 
sonnel  are  discussed  with  particular  reference  to 
selection  of  leaders  or  specialists.  The  limitations 
of  using  objective  tests  suitable  to  mass  administra¬ 
tion  for  prediction  of  officer- like  qualities  axe  their 
relatively  low  predictive  value,  a  disregard  of  individ¬ 
ual  variations  and  factors  operating  at  the  testing 
time,  and  orientation  toward  achievement  as  such 
without  considering  the  way  it  is  arrived  at.  The 
author  concludes  that  personnel  and  officer  selection 
must  be  based  on  objective  performance  tests  wher¬ 
ever  it  is  feasible,  sociometric  techniques  of  leader 
choice,  and  personal  responsibility  that  choosing  and 
recommending  of  a  candidate  entails.  The  differen¬ 
tial  principles  employed  in  selection  of  military  per¬ 
sonnel  by  Germany  aixi  U.S.  during  World  War  H  are 
contrasted. 
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Gitoooly,  F.  M. 

PROFICIENCY  TEST  DEVELOPMENT  AND  RE¬ 
SEARCH  FOR  THE  AIRMAN  CAREER  PROGRAM 
OF  THE  UNITED  STATES  AIR  FORCE.  Amer. 
Psychologist,  11  (10):  547-553.  Oct.  1956. 

DLC  (BF1.A55,  v.  1# 

This  paper  presents  a  brief  description  of  the 
Airman  Career  Program  of  the  United  States  Air 
Force  with  particular  emphasis  upon  the  develop¬ 
ment  and  utilization  of  paper-in  d-pencll  tests  in 
the  assessment  of  airman  proficiency.  The  pro- 
cedures  used  by  the  2900th  Test  Squadron  In  the 
•development,  control,  and  eyaiuailoh  of  proficiency 
and  Job  knowledge  tests  ire  described  lb  some  de¬ 
tail.  (Quoted  in  full) 
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Hollander,  E.  P. 

CONDITIONS  AFFECTING  THE  MILITARY  UTILI¬ 
ZATION  OF  PEER  RATINGS:  THE  NEWPORT 
STUDY.  -  Carnegie  Inst,  of  Technology*  Psy¬ 

chological  Labs.,  Pittsburgh,  Pa.  (Contract  Nonr 
led  (06)).  Final  Report,  May  1956.  4  p.  AD  89056. 

PH  125  590 

This  Is  a  summary  Of  the  results  of  an  exten¬ 
sive  study  of  peer  ratings  completed  in  1955  with 
23  sections  at  the  Officer  Candidate  School  in 
Newport.  The  study  supports  the  administrative 
use  of  peer  ratings  early  In  training  for  supple¬ 
mental  screening  data. 
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Hollander,  E,  P. 

CONDITIONS  AFFECTING  THE  MILITARY  UTILI¬ 
ZATION  OF  PEER  RATINGS:  THE  NEWPORT 
STUDY.  L  RELIABILITY.  «&=  Carnegie  tost  of 
Technology.  Psychological  Labs.,  Pittsburgh,  Pa. 
(Contract  Nonr  760  (06)))i.  Navy  Technical  Report  no. 
1-56,  Jan.  1956.  [1*1+22  p.  AD  89  669 

PB  125  170 

From  research  conducted  with  23  trainee  sec¬ 
tions  at  the  Naval  Officer  Candidate  School  in 
Newport,  data  are  presented  relative  to  the  re¬ 
liability  of  peer  nominations  as  it  is  affected  by: 
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the  period  of  time  the  group  has  spent  together; 
the  nature  of  the  set  induced;  and  the  quality  of 
characteristic  to  be  evaluated  by  the  nominator  in 
making  his  nominations.  It  is  concluded  that  a 
peer  nomination'  administered  as  early  as  the  third 
week  Of  training  will  yield  substantially  the  same 
information  as  that  which  is  now  obtained  at  the 
sixth  week.  Or  later.  The  "administrative"  set 
leads  to  neither  more  nor  less  reliable  scores 
than  those  Secured  'through  the  |e§#  threatening 
"research"  Set,  (From  the  author's  summary.) 
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Hollander,  E.  P. 

CONDITIONS  AFFECTING  THE  MILITARY  UTILI¬ 
ZATION  OF  PEER  RATINGS:  THE  NEWPORT 
STUDY.  IL  VALIDITY  AGAINST  IN- TRAINING 
CRITERIA.  —  Carnegie  Inst,  of  Technology. 
Psychological  Labs.,  Pittsburgh,  Pa.  (Contract 
Nonr  760  (06)).  Navy  Technical  Report  no..  2-56,  Feb. 
1956.  [v]+29  p.  AD  89  668  PB  125  564 

Data  are  presented  on  the  In- training  validity  of 
peer  nominations  obtained  from  23  trainee  sections 
at  the  Naval  Officers  Candidate  School  as  affected 
by  time,  set,  and  form.  Depending  upon  the  cri¬ 
terion  utilized ,  different  forms  were  found  to  yield 
differential  validity  In  prediction.  The  form  re¬ 
quiring  nominations  on  "probability  of  success  in 
OCS"  was  the  best  predictor  of  the  pass-fail  and 
academic  criteria,  in  keeping  with  the  data  on  re¬ 
liability  report  earlier,  it  is  concluded'  here  that — 
depending  upon  the  purpose  for  which  Intended — an 
early  peer  nomination  will  yield  an  adequate  ap¬ 
proximation  to  the  prediction  Obtained  from  later 
ratings.  This  is  Of  particular  Importance  In  light 
of  the  marked  tendency  for  certain  forms  to  be 
progressively  loaded  with  an  academic  perform¬ 
ance  factor.  (From  the  author's  summary) 


Hollander,  E.  P. 

CONDITIONS  AFFECTING  THE  MILITARY  UTILI¬ 
ZATION  OF  PEER  RATINGS:  THE  NEWPORT 
STUDY,  m.  FRIENDSHIP  CHOICE.  —  Carnegie 
Inst,  of  Technology.  Psychological  Labs,,  Pitts¬ 
burgh,  Pa.  (Contract  Nonr  760  (06)).  Navy  Tech¬ 
nical  Report  noi.  3-56,  April  i 9 5 6 .  [tv] +22 ip. 

AD  89  056  PB  125  590 

From  research  completed  with  23  trainee  sec¬ 
tions  at  the  Naval  Officer  Candidate  School  In 
Newport,  data  are  presented  regarding  the  effect 
of  friendship  choice  on  the  In-training  validity  of 
peer  nominations  using  different  characteristics  to 
be  rated,  different  Instructional  sets,  and  varying 
time  levels  of  administration.  The  basic  criterion 
was  final1  academic  average.  The  results  support 
the  view  that  peer  nominations  yield  prediction  Of 
a  performance  criterion  without  adverse  effects 
from  friendship  ties.  The  evidence  suggests  the 
possibility  that  this  relationship  may  operate  so  as 
to  favor  as  friends  those  of  high  status  on  othe- 
oontinua,  rather  than  to  simply  create  high  status 
for  friends.  (From  the  author's  summary) 
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Hollander,  £,.  P. 

INTERPERSONAL  EXPOSURE  TIME  AS  A  DETER¬ 
MINANT  OF  THE  PREDICTIVE  UTILITY  OF  PEER 


RATINGS.  =■  Psychol.  Reports,  2  (4):  44'5-448. 

Dec.  1956.  DID  i(tB,iF2@.lP84l,3,,  V,  2l> 

Four  types  of  peer  rating  forms  were  administered 
to  23  trainee  sections  of  the  Naval  Officers  Candidate 
School  at  orientation,  in  the  third  week,  and  in  the 
sixth  week  of  training.  The  results  show  that  in 
terms  of  reliability  and  validity  the  peer  ratings  ob¬ 
tained  in  the  third  week  yielded  a  stable  and  adequate 
approximation  to  the  prediction  obtainable  from  later 
ratings.  The  evidence  from  this  study  supports  the 
use  of  early  peer  ratings  in'  similar  settings  t0'  sup¬ 
plement  data  for  screening. 
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Laboureur,  P.,,. 
and  C.  Jest 

[PRESENTATION.  OF  A  SYNTHETIC  TEST  FOR 
THE  SELECTION  OF  STUDENT  PILOTS:  ADAPTA¬ 
TION  OF  THE  "VISUAL  LINK  TEST"  OF  THE 
H.C.A.F.]  Presentation  d’un  test  synthdtique  pour 
la  selection  del  e.ldves  pllotes:  adaptation  du  "Vis¬ 
ual  MSk  Test"  de  lift  R.C.A.F.  =+=  Mddeclne  adro- 
nautlque  (Paris),  II  i(«i)ii  101- 106.  1956.  in  French. 

DLC  (TL555.M31 1,  v.  11) 

A  "Visual  LlBk  Test"  Of  simulated  flying  for 
the  psychological  and  psychomotor  evaluation  of 
student  piilots  If  described.  Significant  correlations 
were  observed'  'between  feiultf  of  the  tilt  and'  i(®)) 
scores'  Oh  fevera1!1  psychomotor  tests,  and  i((2))i  an 
evaluation  based  on  psychological  selection  tests 
and  behavior  during  e'linieai  examination. 
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'MacKinnon,  D,, 

D:  G.  WoodwOrlh,  and'  F?  Harron 
VALIDITY  OF  RATINGS  BASED  ON  LIFE  HISTORY 
INTERVIEWS  WITH  i00  AIR  FORCE  OFFICERS 


[Abstract].  =i— -  Arner.  Psychologist,  if  (8):  356. 
Aug.  1956.  DLC  (BF1.A55,  v.  »)' 


A  factor  analysis  of  ten  ratings  made  on  the 
basis  of  life  history  interviews  with  100  Air  Force 
captains  revealed  four  factors:  (a)  drive  for  pro¬ 
fessional  achievement;  (b)  stability  of  present  ad¬ 
justment;  (e)  personal  scope  and  capacity  for 
achievement;  (d)  character  structure  and  mode  of 
adjustment.  These  factors  are  discussed  in  terms 
of  their  identifying  fating  variables  and'  their  cor¬ 
relations  with  other  data  in  an  extensive  assess¬ 
ment  program.  Correlations  of  the  four  factor 
scores  with  Air  Force  criteria  Of  officer  effect 
tiveness  indicate  that  the  factor  scoffs  are  Of 
value  in'  'precti'ctihg  Officer  ipfoml'les  'Fg'C'tOf  dl  'being 
the  best  predictor.  '(Quoted  in  full) 
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Morsh,  J,  E., 

and  J.  Schmid 

SUPERVISORY  JUDGMENT  AS  A  CRITERION  OF 
AIRMAN  PERFORMANCE  [Abstract],  --  Amer. 
P'syG'hoIOgi'st,  I'l'  ((8)ti  431-432.  Aug.  1956. 

DLC  (BF1.A55.  v.  M)i 

The  purpose  of  the  investigation  was  to  see  if 
noncom mi ssioned  officer  supervisors'  ability  'to 
estimate  job  knowledge  of  their  airman  subordi¬ 
nates  its  related'  to.  certain.  Giharactef'listic*  of  the 
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supervisor.  It  was  found  that  supervisors  to  some 
extent  were  able  to  estimate  airmen's  job  knowl¬ 
edge  as  shown  by  proficiency  tests.  Supervisors 
tended  toward  overestimation.  They  were  more 
severe  with  increase  in  their  own  rank.  Accuracy 
of  rating  increased  with  supervisors'  knowledge  of 
the  job  which  in  turn  was  related  to  their  educa¬ 
tion  and  experience.  (Quoted  ini  full) 


6199 

Preston,  J.  Hi 

PSYCHIATRIC  SCREENING  OF  GROUNDCREW  IN 
THE  ROYAL  CANADIAN  AIR  FORCE.  —  Canad. 
Services  Medl  Jour,  (Ottawa)],  12  i(4)i:  265=232:.  April] 
1956:  DNLM 

Methods  used  for  psyehiatf  ic  screening  Of  ground'- 
crews  in  the  Royal  Canadian1  Air  Force  are  outlined1 
with'  emphasif  oft  the  interview  procedure;,  case  'hr|= 
tory,  analyst#  of  Personnel  recommended  for  release, 
and  disposal  of  cage;#',  Personnel  are  allocated]  in  one 
Of  three  groups  or  categories:  (ill)]  those  considered 
fairly  well  integrated  and  capable  of  carrying  out 
training  and  trade  satisfactorily;  (2)  those  who  pos¬ 
sess  a  degree  of  neuroticism  which  might  interfere 
with  their  becoming  successful  airmen;  and  (3)  those 
overtly  neurotic,  showing  pathological  personality 
trait#:,  or  having  a  high  degree  of  latent  neuroticism 
and:  giving  no  proftiise  of  future  success.  Included  is 
aft'  econofftic  evaluation  of  psychiatric  screening  and 
a  tabulation  ot  the  volume  Of  psychiatric  screening 
for  1954. 


6200 

Roby,  T.  B. 

SOCIO METRIC  INDEX  MEASURES  AS  PREDICTORS 
OF  MEDIUM-BOMBER  CREW  PERFORMANCE. 

■=  Aif  Force  Personnel  and  Training  Research  Cen¬ 
ter,  Crew  Research  Lab.,  Randolph  Air  Force  Base, 
Tex.  (Project  no,  3313),,  task  no,  33221).  Research 
Report  no,  AFPTRC-TN-56-46,  April  !'956.  l'V+12  p. 
AD  105  957  PI)  124  113 

SOclomet-pie  questionnaire  data  may  be  considered 
from  three  rather  different  standpoints:  the  Inferred 
role  behavior  of  referent  ratees;  the  inferred'  a ttt  - 
tudes  and  Information  with  respect  to  the  group  ra¬ 
ters;  and,  the  unique  Interactional  relationships  that 
may  be  Implied  between  raters  and  ratees.  Indexes 
based  upon  each  Of  these  approaches  are  derived 
for  30  6=29  crews  1ft  training.  Relatively  satlsfac  - 
tory  validities  are  demonstrated  for  both  ratee-orl 
ented  Indexes.  The  results  are  discussed  and  sever  - 
ill  suggesttons  are  offeredl  for  future  ^e8eapcih,. 

(  Author's  isummary.)' 
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Roge  r  I  ©  .  t  . 

DIFFERENCES  'ENi  BASIC  TRAINING  GRADES  BE¬ 
TWEEN  SINGLE- ENGINE  AND  MULTI-  ENGINE 
PILOTS.  •  Navaf  School  of  Aviation  Medicine. 
Pensacola,  Fla.  Special  Report  no  56-18.  June  15. 
1956.  Mi  *  31  ip.  AD  101  292  UNCIASSIFIED 

A  significant  difference  was  found  to  exnst  in  the 
basic  'training  flight  grades  between  single-  and' 
multi-engine  pilot's,  The  average  grade  of  single- 
engine  pilots  was  higher  than  that  of  multi-engine 
pilots.  The  most  important  differences  occuirfed1  in 


acrobatics,  precision  flying,  night  primary,  and  car¬ 
rier  qualiifiiGat'ionS'.  Causes  for  ithe  low.ef  igfai'e#  are 
unknown. 


6202 

Rogers.  O.  E. 

PRELIMINARY  VALIDATION  AND  EMPLOYMENT 
OF  THE  PRE-FUGHT  PROGRESS  GRADE.  —  Naval 
sefiool  Of  Aviation  'Medicine,  'Pehsaeoia',  'Fla.  Special 
'Report  inOi  56=6 ,  Feb,  24 ,  '1956i.  ill  +  5  ip.  A©  99  132 

UNCLASSIFIED 

Students  with  unsatisfactory  pre-flight  progress 
grades  were  f  ®undi  to  toe  more  susceptible  to  faliing 
primary  flight  training  and  mofe  likely  to  come  be¬ 
fore  disposition  boards  because  of  primary  flight 
training  difficulties.  The  most  effective  time  to  uti'= 
fee  the  pre-flight  progress  grade  is  when  a  student 
first  comes  before  a  Student  Pilot  Disposition  Board. 
It  is  recommended  that  any  student  with  an  unsatis¬ 
factory  pre-flight  progress  grade  toe  referred  to- 
Basic  with  recommendations  to  drop,  if  he  encounters 
•training  difficulties  serious  enough  to  warrant  ap¬ 
pearance  before  a  Student  Pilot  Disposition  Board. 


#203 

Rosenberg,  s., 

and  T.  B.  Roby 

EX'Pl'IlM'iNiTAL  ASSEMBLY  OF  B-29  CREWS  BY 
SELF -SELECTION  PROCEDURES:  A  DESCRIPTION 
AND  VALIDATION  O'F  THE  METHOD.  Air  Force 
Personnel  and'  Training  Research  Center.  Crew  Re  - 
search  Lab.,  Randolph  Air  Force  Base,  Tex.  Re¬ 
search  Report  no.  AFP  TRC  -  TN  -56-104,  Aug,  1956:. 
vi'w 318  ip,  '('Py  eject  ino,  3313;,  Task  ft®,  37?:3i)]. 

AD  98  879  PB  124  765 

A  method  of  crew  selection  was  tested  1ft  Which 
airmen  chose  their  fellow  crew  members  oft  the 
basis  of  self-descriptions  (background  Information 
and  general  attitudes)  and  statements  Of  attitude  to¬ 
ward  problems  of  crew  functioning.  Approximately 
half  the  crews  In  three  successive  classes  of  nine 
B-29  crews  were  assembled  by  this  method,  while 
half  Were  assembled  In  a  random  manner.  Analysis 
showed  the  method  to  be  suitable,  but  not  Ideal,  for 
•the  asseihbly  of  crews,  regardless  of  the  validity  of 
the  choices.  The  selection  scopes'  showed  little  cor¬ 
relation  with  later  soctometrlc  ratings  and  no  corre 
lat-lon  with  Instructor  ratings. 


6204 

Seaquist,  M.  R., 

J.  R.  Barry,  and  S.  B.  Sells 
ADAPTABILITY  SCREENING  OF  FLYING  PER¬ 
SONNEL:  LIFE  HISTORY  INQUIRY  APPROACH 
BASED  ON  THE  PERSONAL  HISTORY  AND  BACK¬ 
GROUND  INFORMATION  QUESTIONNAIRE.  - 

School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
Report  no,  56=45,  June  165 6.  20lp,  A®  126  581 

I  B  126  888 


A  25-item  a  priori  key  derived  from  the  Per¬ 
sonal  History  and  Background  Information  Question¬ 
naire  was  evaluated  against  training  level  criteria 
by  means  of  a  purified  adaptability  sampling  plan. 
Three  independent  samples  were  studied,  and  a 
adaptability  prediction  validity  was  demonstrated. 
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This  key  makes  a  Substantial  contribution  to  pre¬ 
diction,  which  is  generally  independent  of  pilot 
stanlne,  and  was  demonstrated  to  be  capable  of  re¬ 
ducing  attrition  at  all1  pilot  stanlne  levels  in  the 
Sample#  studied.  Late  eliminees  were  predicted 
with  nearly  the  same  accuracy  as  early  eliminees. 
The  results  suggest,  but  do  not  conclusively  prove, 
that  the  key  IS  equally  effective  in  screening  un¬ 
adaptable  student  officers.  (Authors'  conclusions) 


8205 

Sells,  S'.  B. 

FURTHER  DEVELOPMENTS  ON  ADAPTABILITY 
SCREENING  OP  FLYING  PERSONNEL.  —  Jour. 
Aviation  Med.,  27  (5):  440-451.  Oct  1856. 

DLC  (RC1050.A36,  v.  23) 

A  summary  1#  presented  of  the  research  con¬ 
cerned  with  the  development  of  a  personality  test 
for  adaptability  screening  of  flying  personneL 
Evidence  Is  given  on  the  validity  of  screening 
tests  in  relation  to  training- level  criteria  of 
adaptability;  on  the  relation  of  these  early  criteria 
to  post-training  operational  (Form  66)  and  com¬ 
bat  criteria;  and  on  the  validity  Of  four  screening 
tests  in  relation  to  post-training  criteria*  Be¬ 
cause  of  the  increased  importance  Of  personality 
factors,  once  training  is  completed,  the  inclusion' 
of  a  personality  test  battery  in  the  total  jdlcrew 
selection  program  is  strongly  indicated*  (Author's 
summary,  modified)  (38  references) 


6206 

Strollo,  M. 

('PSYCHOLOGICAL  SELECTION  OF  AIRPLANE 
PILOTS  BY  MEANS  OF  PSYCHOMETRIC  METH¬ 
ODS']  La  selezione  psicologica  del  pilota  di 
aViaxione  ai  limitl  del  metodl  "peicometricl”.  — 
Rivista  aeronaut-lea  ('Roma),  32  (3):  277-284, 

March  1856;  32  (4):  392-405,  April  1856.  fit 
Italian.  DLC(TL504.R54,  v.  32) 

A  review  is  presented  of  the  psychological  meth¬ 
ods  used  in  pilot  selection.  The  topics  discussed 
include  those  dealing  with  the  general  problems  of 
selection  in  relation  to  work;  the  problem  of 
methodology;  the  historical  aspects  of  selection  in 
aviation;  the  development  of  psychological  thought, 
and  psychometric  methods  as  related  to  dying, 
along  with  their  limitations. 


8207 

Vlnacke,  W.  E. 

THE  ASSESSMENT  OF  OFFICER -LIKE  QUALITIES 
IN'  NAVAL  ADI  CADETS.  - Naval  School  of  Avi¬ 

ation  Medicine,  Pensacola,  Fla.  Research  Project 
no.  NM  001  109  101,  Report  no,  6,  Oct.  29,  1958. 
[35]  ,p.  LC  (Set. )■  UNCLASSIFIED 

This  report  <pfesenU  a  "test  case"  for  the  valid¬ 
ity  of  the  officer -like  qualities  (OLQ)  rating,  to¬ 
gether  with  analyses  of  the  validity  of  other  meas¬ 
ures  of  "nontechnical''  aspects  of  training.  These 
Include  peer  nominations,  cadet  otflcershlp,  and 
records  of  delinquency  and  demerits.  Certain  Intern¬ 
al  properties  of  the  OLQ  rating  are  examined,  es¬ 
pecially  the  Incidence  of  substandard  checks.  The 
criterion  of  validity  was  Judgment  of  acceptability 
as  am  officer  made  by  senior  officers  In  the  fleet. 
In  general,  evidence  reveals  that  satisfactory  men 


differ  from  unsatisfactory  men  throughput  training. 
Available  measures  possess  sufficient  validity  for 
prediction  purposes.  It  Is  suggested  that  of  fleer  like¬ 
ness  Involves  traits  of  military  behavior,  leadership, 
acceptability  as  a  person,  and!  devotion  to  duty  Pro¬ 
posals  to  Improve  the  measurement  of  officer  like¬ 
ness  are  considered.  (.Author's  abstract) 


6208 

Voas,  ft.  B. 

A  PROCEDURE  FOR  REDUCING  THE  EFFECTS  OF 
SLANTING  QUESTIONNAIRE  RESPONSES  TOWARD 
SOCIAL  ACCEPTABILITY,  m*  life  S.  Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.  Project  No. 

NM  001  108  100,  Report  no.  17,  Sept.  15,  1958.  8  p. 

UNCLASSIFIED 

The  Guilford-  Zimmerman  Temperament  &irvey 
and  Minnesota  Multiphasic  Personality  Inventory 
were  administered  to  naval  aviation  cadets  by  a 
method  in  which  both  socially  acceptable  and  self- 
descriptive  answers  were  obtained  contiguously. 
Self-descriptions  obtained  with  socially  acceptable 
responses  were  significantly  less  biased  towittds 
acceptability  in  13  of  the  24  scales  than  were  the 
scores  of  controls  who  received  these  inventories 
under  normal  conditions.  Thus,  allowing  subjects  to 
give  acceptable  answers  along  \  ith  self-descriptions 
appeared  to  reduce  the  bias'  in  the'  latter.  (Author '  a 
abstract) 
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Whitcomb,  M.  A. 

EVALUATION  OF  A  METHOD  FOR  THE  CON¬ 
STRUCTION  CF  FACTOR- PURE  APTITUDE 
TESTS.  — -  In:  'Symposium  on  Air  Force  human 
evince  ring,  personnel,  and  training  research,  p. 
298-305.  Air  Research  and  Development  Command, 
Baltimore,  Md.  ARDC  Technical  Report  56*8, 

1956.  DLC  (UG633. A3 77 1 63 ,  no.  56*8,  1956) 

Homogenous  keying  within  an  aptitude  area  la 
recognized  as  a  valuable  approach  to  test  con¬ 
struction.  The  resulting  keys  are  often  not  long 
enough  to  be  of  immediate  use,  but  they  dp  ade¬ 
quately  indicate  the  direction  for  further  item 
construction  in  order  to  attain  sufficient  length  to 
be  usable.  The  reliability  and  independence  of  the 
keys  developed  in  the  spatial  relations  area 
showed  stability  when  tested  on  -n  independent 
Sample*  The  independence  attained  was  higher 
than  was  expected  in  view  of  that  attained  by  simi¬ 
lar  batteries  in  past  studies.  However,  this 
method  is  limited  by  its  cost  and  the  amount  of 
time  needed.  (Author’s  summary,  modified) 


6210 

Wrigley,  C., 

J.  E.  Morsch,  and  R.  Twerry 
A  FACTOR  ANALYSIS  OF  THE  AIR  FORCE  FAC¬ 
TOR  REFERENCE  BATTERY  I.  Unlv.  of  Illinois. 
U-rbana  (Contract  no*  AF33(038)-25726A):  Issued  by 
Air  Force  Personnel  and  Training  Research  Center. 
Personnel  Research  'Lab..,  Lackland  Air  Force  Base, 
Tex.  (Project  no.  7700,  Task  no.  77016).  Research 
Report  no.  AFPTRC-TN-56-137,  Dec.  1956.  v*13  p. 
AD  98913  PB  128  107 

The  Factor  Reference  'Battery  I  has  been  designed 
to  provlue  for  effective  assessment  of  the  aptitude 
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of  personnel  In  the  operating  commands  In  shorter 
time  than  Is  required  for  the  usual  aptitude  battery. 
Only  about  an  hour  is  required  for  admlnis tration  of 
the  14  tests  In  the  battery.  This  study  reports  a 
factor  analysis  of  the  tests  to  determine  how  the 
battery  might  be  further  shortened.  The  tests  were 
administered  to  562  experienced  aircraft  and  engine 
mechanics.  From  the  point  of  view  of  this  study, 
specific  factors  as  well  as  common  factors  were  of 
Interest,  so  that  the  factor  analysis  was  made  with 
unities  in  the  leading  diagonal.  Using  Bartlett's  test, 
there  were  found  to  be  11  significant  principal  axes 
factors.  These  were  rotated  by  the  quartlmax  method. 
Results  indicate  that  10  factors  are  represented  in 
the  Factor  Reference  Battery  I,  viz.,  Sensorimotor 
Speed,  Spatial  Aptitude,  Fluency,  Induction,  Verbal 
Aptitude,  Clerical  Speed,  Mechanical  Knowledge,  As¬ 
sociative  Memory,  Deduction,  and  Perceptual  Reor¬ 
ganization.  Suggestions  are  made  as  to  tests  which 
might  be  eliminated  in  revision  of  the  battery. 
(Authors'  summary) 
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Zeldner,  J., 

and  L.  G.  Goldstein 

EVALUATION  OF  FIXED-WING  SELECTION  TESTS 
FOR  PREDICTING  SUCCESS  IN  ARMY  HELICOPTER 
PILOT  TRAINING.  =a*  Adjutant  General's  Office 
(Army).  Personnel  Research  Branch,  Washington, 

D.  C.  (DA  Project  29560000,  Task  284;  PRB  Project 
A-3-284-01)  PRB  Technical  Research  Note  65, 

Oct.  1956.  [14]  p.  AD  129  163  UNCLASSIFIED 

The  possibility  was  explored  that  Navy  and-  Air 
Force  tests,  originally  designed  to  select  fixed-wing 
pilot  trainees,  might  also  be  effective  predictors  of 
success  in  the  Army  Cargo  Helicopter  Pilot  Course. 
Passing  or  failing  the  course  appeared  to  be  prima¬ 
rily  dependent  on  proficiency  or  deficiency  of  flight 
performance,  a  criterion  related  to  amount  of  previ¬ 
ous  flying  experience.  None  of  the  partial  validity 
coefficients  against  the  flying  criterion  were  as  high 
as  those  ordinarily  obtained  for  many  of  the  same 
tests  against  fixed-wing  criteria.  However ,  within 
the  limitations  of  this  exploratory  study,  the  results 
Suggest  that  measures  of  aviation  information,  of 
mechanical  comprehension,  of  practical  reasoning, 
and  of  certain  personality  characteristics  warrant 
consideration  in  selecting  helicopter  pilot  trainees. 
(From  the  authors'  abstract) 
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Albert,  J. 

WHAT’S  DIFFERENT  ABOUT  FLIGHT  NURSING  ? 

—  Amer.  Jour .  Nursing.  56  (7):  873-874.  July  1956. 

DLC  (RT1.A5,  v.  56) 

A  registered  nurse  with  hospital  experience  must 
complete  a  course  of  intensive  study  at  the  U.  S.  Air 
Force  School  of  Aviation  Medicine  in  order  to  qualify 
as  a  flight  nurse .  Under  the  guidance  of  instructors 
trained  and  experienced  in  the  field  of  aif  evacuation , 

177 


proficiency  is  acquired  in  the  techniques  of  caring  for 
wounded  and  sick  patients  without  the  facilities  of  a 
wel'l-equipped  hospital.  Examples  are  presented  of 
the  group  preparation  and  flight  nursing  of  patients 
with  poliomyelitis,  coronary  thrombosis,  paraplegia, 
tuberculosis,  and  psychoneuroses. 


6213 

Alurkar,  M.  Y. 

PSYCHOLOGICAL  ASPECTS  OF  INSTRUCTOR 
PUPIL- PILOT  RELATIONSHIP.  =  Aero  Med.  Soc. 
Jour.  (New  Delhi),  3  (1):  1-3.  April  1956.  DNLM 

A  discussion  of  the  psychological  background  of  the 
Indian  Air  Force  cadet  is  presented  as  a  basis  for  an 
understanding  of  the  problems  of  Instructor-  student 
pilot  relationships  and  of  the  requirements  for  effec¬ 
tive  instruction.  It  is  suggested  that  the  lack  of  in¬ 
terest  in  flying,  the  fear  of  flying,  andl  family  conflicts' 
among  most  cadets  may  result  in  inferior  flying  per¬ 
formance  and  in  psychosomatic  illnesses.  It  is  rec¬ 
ommended  that  (ii)  instructors  and  medical  officers 
be  trained  in  psychology,  (2)  medical  officers  coop¬ 
erate  with  instructors  In  the  encouragement  of  good 
instructor-  student  relations  and  in  the  promotion  of 
an  understanding  of  individual  problems,  (.3)  instruc¬ 
tors  be  selected  who  are  temperamentally  suited  to 
teaching,  and  (4)  instructors  be  rewarded  for  produc¬ 
ing  above-average  pilots. 


6214 

Ambler,  IL  Jf, , 
sad' Ju  t,  giti 

ATTRITION  DIFFERENCES  AMONG  NAVAL  AVIA¬ 
TION  CADETS  BY  PROCUREMENT  SOURCE.  - 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 
Special  Report  no.  56-5  ('Attrition'  Report  no.  19), 
Feb.  24,  1956.  U*5  p.  AD  99  131  UNCLASSIFIED 

This  report  evaluated  the  differences  in  NavCad 
attrition  rates  by  procurement  areas.  The  fsfult# 
revealed  no  statistically  significant  differences  in 
rates  among  the  twenty-nine  procurement  areas 
when  considered  over  a  period  of  one  fiscal  year. 
Although  there  was  a  lack  of  statistical  signifi¬ 
cance,  Denver,  Birmingham,  Willow  Grove,  and 
New  York  maintained  relatively  high  attrition  rates 
In  'two  separate  rankings.  No  corresponding  pattern 
of  consistency  was  revealed  for  the  lower  attrition 
rates.  (Authors’  summary) 
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Ambler,  R,  K,„ 
and  Ji,  T.  Bair 

DIFFERENCES  HI  ATTRITION  RATES  BY  ORIGIN 
OF  COMMISSION. - Naval  School  of  Aviation  Med¬ 

icine,  Pensacola,  Fla.  Special  Report  no.  56-31, 

Dec.  6,  1956.  ID 3  p.  AD  124  775  UNCLASSIFIED 

This  report  compared  the  attrition  rates  for  the 
different  categories  of  flight  students.  These  cate 
gorles  were  cadets  aviation  officer  candidates 
( AOC '  s)  and'  the  officers  under  instruction  (Ot)  stu¬ 
dents  grouped  into  10  categories  determined  by  the 
origin  of  their  commissions.  The  study  included  ail 
students  who  entered  the  program  during  the  seven 
month  period  following  the  Institution  of  the  AOC 
program.  For  this  period  the  AOC  group  and  the 
group  commissioned  via  the  OCS/USNR  program  had' 
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the  highest  over -all  attrition  rate.  The  high  over  -  all 
rates  were  largely  due  to  high  voluntary  attrition, 
as  there  were  no  Significant  differences  for  other 
types  of  attrition'.  The  naval  aviation  cadet  attrition 
rate  did1  hot  differ  significantly  'from'  the  rates'  of 
the  other  types  of  officer  students,  and  the  other 
officer  students  dldl  not  differ  significantly  among 
themselves.  (Authors'  summary) 


6216 

Bair,  3.  T. , 

and  R.  K.  Ambler 

A  COMPARISON  Of  ATTRITION  RATES  AMONG 
AVIATION  OFFICER  CANDIDATES,  OTHER 

OFFICER  STUDENTS  AND  NAVCADS.  -  U.  S, 

Naval  School  of  Aviation  Medicine,  Pensacola, 

Fla.  Special  Report  no.  56-19  (Attrition  Report 
no.  20),  June  29,  1956.  4  p.  AD  101  291 

UNCLASSIFIED 

Attrition  rates  were  computed  for  3  different 
types  of  flight  trainees:  naval  aviation  cadets 
(NavCad),  officers  under  instruction  (O0,  and 
aviation  officer  candidates  (AOC).  The  AOC  group 
had  the  highest  rates,  with  the  OI's  and  NavCad' s 
following  in  that  order. 


62  n 

Bair,  J.  T., 

R.  F.  Lockman,  and  C.  T.  Martoccla 
VALIDITY  and  FACTOR  ANALYSES  OF  NAVAL 
AIR  TRAINING  PREDICTOR  AND  CRITERION' 

MEASURES. - Jour.  Applied  Psychol.,  40  (4): 

213=219.  Aug.  1950.  DLC  (BIT.  J55,  y.  40)i 

Essentially  'the1  same  a#  the  Fepofstj  item'  no. 
2432,  vol,  m. 


6218 

Berkshire,  J.  R. 

IMPROVEMENT  AND  SD»RpFIGAfIM*  OF  PRE- 

FUGHT  PROGRESS  GRADES.  -  Naval  School  of 

Aviation  Medicine,  Pensacola,  Fla.  Special  Report 
no.  56-9,  March  27,  1956.  [13]  p.  AD  99  135 

UNCLASSIFIED 

A  substantially  improved  progress  grade  Is  de- 
veloped  by:  (1)  weighting  the  formula  for  maximum 
prediction  of  flight  failure;  (2)  including  "Biograph¬ 
ical  Inventory"  scores  In  the  formula;  and  (3)  re¬ 
weighting  pre-flight  grades  to  give  maximum  pre¬ 
diction  of  flight  failure.  At  the  same  time,  pro¬ 
cedures  for  computing  all  pre-flight  grades  and 
pre-flight  progress  grades  are  simplified-  (From' 
the  author's  summary) 


6219 

Berkshire,  J.  R. , 
and  V.  W.  Lyon 

'PERFORMANCE  p  NAVAL  Aft  fRAfflfpG  AS  A 
PREDICTOR  OF  SUCCESS  IN  THE  FLEET.  PRE¬ 
LIMINARY  REPORT:  FOLLOW-UP  STUDY  OF 
GRADUATES  SENT  TO  COMAIRPAC.  — -  Naval 
School  of  Aviation  Medicine,  Pensacola,  Fla. 
Special  Report  no.  56-14,  April  30,  1956.  11*11  p. 
AD  99  139  UNCLASSIFIED 


A  follow-up  study  Of  a  sample  of  naval  air 
training  graduates  assigned  to  the  Pacific  Fleet 
identified  94'  men  a#  satisfactory  and1  44  a|  un¬ 
satisfactory.  An  analysis  of  various  areas  of  the 
grading  system  showed  that  fleet  success  and 
failure  could  be  predicted  best  from  the  student's 
grades'  in  Primary  A  stage.  Of  the  17  men  with 
the  lowest  grades  only  2  were  successful  In  the 
fleet.  These  17  men  required  a  total  of  169  weeks 
more  than  normal  to  complete  training.  Subject 
to  confirmation  of  these  findings  in  the  Atlantic 
Fleet,  it  is  concluded  that  both  the  Training  Cbm- 
mand  and  the  Fleet  would  profit  from  the  early 
elimination  of  such  men  from  training.  Should 
the  Atlantic  Fleet  data  be  In  accord  with  the  re¬ 
sults  herein,  consideration  should  be  given  to 
establishing  minimum  standards  of  performance  In 
Primary  A  stage  that  would  eliminate  .  :en  with 
extremely  low  grades.  (Authors’  conclusions) 


6220 

'Berjcshlf-e,  J.  R., 

and  V.  W.  Lyon 

THE  RELATION  OF  PERFORMANCE  IN  TRAINING 
TO  SUCCESS  AND  FAILURE  Pi  THE  FLEET. 

- Naval  School  of  Aviation  Medicine,  Pensacola, 

'Fla,  Special  Report  no.  56-27,  Nov.  %  1956.  (t9$  p. 
A©  LI' 8  823  U'NCLASSI'FI'ED 

One  hundred  and  thirty-nine  men  were  Identified 
as  being  below  the  fleet's  desired  performance 
standards;,  either  as  pilots,  as  officers,  or  both.  It 
is'  shown  that  the  elimination  of  those  students  who 
are  In  the  lowest  7  per  c-ent  ifl  their  primary  A- 
stage  grades  would  eliminate  annually  93  men  who 
attrlte  later  In  training  (41  men  who  are  unsatis¬ 
factory  In  the  fleet,  and  43  rneii  who  are  satisfac¬ 
tory).  If  these  men  were  attorited  at  the  end  of  A- 
stage,  and  replaced  In  training  by  men  whose  A- 
stage  grades  were  average  or  better,  an  annual  Saw 
lngs  of  approximately  $7, 000,  009  would  result.  At 
the  same  time  the  total  number  of  unsatisfactory 
men  ln>  the  fleet  would  be  reduced  by  about  20  per 
cent.  The  grade  weights  now  In  use  are  demonstra¬ 
ted  to  be  reasonably  accurate  for  NavCad’A  but  Teas' 
So  for  officers:,  It  IS  shown  that  land-based  pilots 
Who  had  below  average  training  records  are  less 
likely  to  be  considered  unsatisfactory  In  the  fleet 
than'  are  carrier-based  pilots  with  similar  training 
reCOrdS'.  Suc'CesI'  or  failure  In  the  fleet  wac  bound 
10'  be  unrelated  to  source  Of  procurement  or  to 
level  of  education.  (From  the  authors'  summary) 


6221 

Briggs,  L.  J. , 

and  G.  Besnard 

EXPERIMENTAL  PROCEDURES  FOR  INCREASING 
REINFORCED  PRACTICE  IN  TRAINING  AIR  FORCE 

MECHANICS.  -  In:  Symposium  on  Air  Force 

human  engineering,  personnel,  and  training  re¬ 
search,  ip-,  48-58.  Al'r  ReSearchi  and  Development 
Command,  Baltimore,  Md.  ARDC  Tec'hnlCa'l  Report 
56-8,  1956.  DLC  (UG833. A3771 03,  no.  56-8,  1956) 

Two  groups  Of  Air  Force  students,  matched  on 
aptitude,  were  trained  for  a  portion  of  a  fire  Con¬ 
trol  System  matntehahee  course  by  two  different 
amounts  of  reinforced  practice.  In  the  efpeft'tnenta'i 
igroup,  a  variety  of  InitfuCtlohi  techniques1  were  usedi 
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in  combination  with  a  training  device.  In  the  con¬ 
trol  group  the  same  instructor  techniques  were 
applied!  for  less  time  and1  without  the  training  de¬ 
vice.  Thus  a  lesser  amount  of  reinforced  practice 
was  employed  in  the  control  group,  In  favor  of 
relatively  more  use  of  lectures,  demonstrations, 
and  Individual  study.  The  experimental  group 
scored  higher  than  the  control  group  on  perform¬ 
ance  tests.  There  was  a  significant  effect  of  ap¬ 
titude  level  on  performance  scores.  The  difference 
in  written  test  scores  In  the  two  methods  of  treat¬ 
ment  was  not  significant.  The  correlations  between 
morale  scores  and  motivation  and  proficiency 
scores  were  very  low.  The  results  indicated  that 
'(a)1  performance  may  he  raised  by  increasing  the 
amount  Of  reinforced  practice  In  training,  and  fb) 
aptitude  tests  are  of  value  in  selecting  students- 
for  training.  (Authors'  summary.,  modified! 


6222 

Creelman,  J.  A. 

DEVELOPMENT  OF  AN  INTERMEDIATE  CRITE¬ 
RION  OF  SUCCESS  IN  NAVAL  AIR  TRAINING. 

—  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.  Research  Project  no.  NM  001  106  100,. 

Report  no.  18,  Oct.  10,  1956.  11+6  p. 

UNCLASSIFIED 

Pass-fail  at  the  end  of  primary  flight  training 
was  found  to  be  a  satisfactory  substitute  criterion 
for  the  present  criterion  of  pass- fail  upon  com¬ 
pletion  of  the  entire  program.  Utilization  of  this 
intermediate  criterion  for  determining  the  pre* 
dlctive  validity  of  measures  gives  a  satisfactory 
estimate  of  the  final  validity  and  is  a  time-saver. 

6223 

Evrard,  jjj,. 

[AEROMEDICAL  TRAINING  OF  FLYING  PERSON¬ 
NEL]  L'lnstructlon  rnddicO-aCrOrautique  du  per* 
sonnel  navlgant.  -* —  Bulletin  international  des  Ser¬ 
vices  de  SantC  des  armies  de  terre  de  trier  et  de 
l’atr  (Llhge),  29  (12):  515-523.  Dec.  1956.  In 
French,  with  English  summary  (p.  515-516). 

DLC  (RC970. 377,  V.  29) 

Aeromedical  training  Of  personnel  of  high-speed 
aircraft  Includes  their  familiarization  with  the 
pathological  and  physiological  problems  related  to 
high  altitude,  explosive  decompression,  accelera¬ 
tion,  hypoxia,  changes  in  barometric  pressure, 
noises,  vibrations,  and  extreme  temperatures. 
Personnel  are  also  instructed  in  the  use  of  pro¬ 
tective  equipment  such  as  protective  clothing,  oxy¬ 
gen  equipment,  survival  kits  for  various  climates, 
ejection  seats,  etc.  In  order  to  obtain  the  best  re¬ 
sults,  special  teaching  apparatus  must  be  avail¬ 
able  Including  decompression  chambers,  ejection 
ramps,  flying  equipment,  motion  pictures,  and 
books  for  medical  Instructors  and  flying  person¬ 
nel.  It  Is  emphasized  that  special  care  -be  given  to 
the  training  of  medical  officers  and  technicians  in 
charge  of  Instructing  air  crews. 

6221 

Fitzpatrick,  R. 

TRAINING  DEVICE  VERSUS  DIRECT  TASK  TRAIN¬ 
ING:  THE  DISTRIBUTION  AND  SEQUENCE  OF 
PRACTICE  SESSIONS  [Abstract], - Amer.  Psy¬ 

chologist,  II  (<6)i:  446.  Aug.  1956. 

DLC  (BF1.A55,  v.  11) 


When  a  given  amount  of  total  training  time  is 
divided  between  practice  on  a  training  device  and 
practice  at  the  actual  task,  training  effectiveness 
may  depend  upon  (®)  distribution  of  training  time 
between  practice  on  the  device  and1  practice  at  the 
actual  task,  and  ((2)'  sequence  of  practice  sessions 
on  the  device  and  at  the  task.  This  study  was  an 
attempt  to  determine  how  distribution  and  sequence 
would  influence  the  effeetiyehess  of  transition 
training  of  pilots  in  two  types  of  large  cargo  air¬ 
craft  when  electronic  flight  simulators  were  used 
for  part  of  the  training.  Both  distribution  and  se¬ 
quence  effects  appeared.  (Quoted  in  full) 

6225 

Fl.yer,  El,  S.,, 

and  A  Carp 

PREDICTION  OF  PILOT  TRAINING  PERFORM¬ 
ANCE:  APTITUDE  TESTS  AND  EARLY  FLYING 

PROFICIENCY  EVALUATIONS. - In:  Symposium 

on  Air  Force  human  engineering,  personnel,  and 
training  research,  p.  152- 159.  Air  Research  and 
Development  Command,  Baltimore,  Md.  ARDC 
Technical  Report  56-8,  1956. 

DLC  (UG633.A377I63,  no.  56-8,  1956) 

The  major  implication  of  this  research  is  that 
instructor  evaluations  of  p.lot  proficiency  made 
during  light  plane  training  are  predictive  of  sue* 
cess  in  Primary  and  Basic  training  and  that  the 
-most  effective  prediction  of  performance  in  Pri* 
mary  and  Basic  is  obtained  when  these  measures 
are  used  in  conjunction  with  the  Pilot  Stanlne.  The 
analyses  of  the  data  presented  here,  therefore, 
support  the  contention  by  the  Mi  Force  that  the 
Introduction  of  light  plane  if  ainlng  into  the 
AjFROTG  college  curriculum  Would  provide  data 
useful  for  selection  purposes.  (Quoted  -in  part) 

6226 

French,  R,  S, , 

N.  A.  Crowder,  and  J.  A.  Tucker 
THE  K-SYSTEM  MAC-1  T  ROUBLE  -  SHOOT  IN  G 
TRAINER.  Q.  EFFECTIVENESS  IN  AN  EXPERI¬ 
MENTAL  TRAINING  COURSE.  - Air  Force 

Personnel  and  Training  Research  Center. 
Maintenance  Lab. ,  Lowry  Air  Force  Base,  Colo. 
(.Project  no.  7709,  Task  nos.  77152  and  37301 ). 
Development  Report  AFPTKC-TN-56- 120,  Oct. 

1-956.  lx +41  p.  AD  98  894  PB  126  758 

An  experimental  training  program  was  con¬ 
ducted  to  evaluate  the  effectiveness  of  a  K-System 
MAC-1  trouble-  shooting  trainer,  and  to  investigate 
the  feasibility  of  teaching  systematic  trouble 
shooting  as  a  separate  discipline  to  apprentice 
K  System  [  electronic  ]  mechanics.  The  results  of 
-the  Study  support  the  conclusion  that  the  MAC-  1 
Trainer,  possibly  with  some  modifications,  can 
be  used  effectively  in  the  classroom  as  a  supple¬ 
ment  to  the  equipment  either  In  formal  training 
courses  or  for  on* the-  )ob  training.  The  study 
further  demonstrated  that  apprentice  mechanics 
can  learn  systemic  trouble-  shooting  procedures 
based  on  a  logical  analysis  of  the  data  flow  of 
the  system.  (From  the  authors'  summary  and 
conclusions) 

6227 

Frowein,  E. 

[BASIC  PROBLEMS  OF  TRAINING  AND  EDUCA¬ 
TION  OF  FLIERS;]  Grundlragen  fliegerlscher  Aus- 
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blldung  und  Erziehung.  -  134  p.  Milne  hen:  Johann' 

Ambrosius  Barth,  4966;  In  German. 

DLC  (TL761.F7,  1956) 

The  basic  problems  pertinent  to  education  and 
training  of  fliers  are  scrutinized  in  an  attempt  to 
develop  a  concept  of  a  'Tiler's  personality"  on 
basis  of  common  factors  in  background  and  inter¬ 
ests.  The  sections  on  the  psychophysiology  of 
flight  Include  discussions  of  proprioception,  spatial 
orientation,  hearing,  equilibrium,  vision,  perception 
of  different  types  of  motion,  and  distance  percep¬ 
tion  in  the  air  and  at  landing.  The  demands  piste ed 
on  the  flier's  intellectual  processes,  coordination 
of  reflex  and  voluntary  movements,  thinking  pro¬ 
cesses,  and  emotional  makeup  in  flight  are  con¬ 
sidered.  The  second  part  deals  with  applied  re¬ 
search  on  the  relation  between  flight  performance 
and  hobbies,  educational  interests,  sports,  artistic 
inclinations,  professions,  background,  and  heredity 
conducted  with  several  groups  Of  pilots  and1  in¬ 
structors,  and  famous  aces  of  World'  War  4  Flight 
safety,  ipeffOrmance;,,  training,  age  factor#,.  and 
experience  are  reviewed  as  applied  to  igllder  fly¬ 
ing. 


6228 

Gallagher,  T.  J., 

and  J.  R.  Berkshire 

THE  EFFECTS  OF  MINIMUM  PASSING  GRADES  IN 
PRIMARY  A -STAGE  TRAINING  COSTS  AND  ATTRI¬ 
TIONS.  - Naval  School  of  Aviation  Medicine,  Pen¬ 

sacola,  Fla.  Special  Report  no.  56-21,  Aug.  1956. 
1+5  p.  AD  117  670  UNCLASSIFIED 

This  study  supplements  Berkshire  and  Lyon's 
fleet  follow-up  studies  (item  no.  of  this  volume! 
Data  are  presented  showing  the  effects  of  getting  an 
A -stage  minimum  passing  grade  at  any  level  below 
an  A  -  stage  average  of  2.90.  it  IS  shown  that,  if 
2.84  IS  used  as  a  minimum  A-stage  passing  grade, 
an  annual  savings  approximating  $10,  000,  000  could 
be  realized;  or  training  time  would  be  made  avail¬ 
able  to  train  155  average  or  better  than  average 
students  yearly  in  place  of  84  below  average  stu¬ 
dents  now  graduating.  (From  the  authors'  summary) 


6229 

Guiboi,  E. 

[FLIGHT  SURGEON:  REPORT  OF  A  STAGE  OF 
INSTRUCTION  AT  PENSACOLA,  FLORIDA] 

Le  mSdecln  volant:  Compte-rendu  d'un  stage 
d’ instruction  f  Pensacola  (Florlde),  U.  S.  A.  — 
Revue  de  mSdecine  navale  (Paris),  11  (3);:  237-240. 
1956.  In  French,  DN'LH 

Training  of  flight  surgeons  at  the  U.  S.  Naval 
School  of  Aviation  Medicine,  Pensacola,  Florida, 
consists  chiefly  of  courses  in  physiology,  ophthal¬ 
mology,  neuropsychiatry,  cardiology,  otorhino¬ 
laryngology,  nuclear  physics,  survival,  tropical, 
industrial  and  arctic  medicine,  dermatology,  den- 
tristry,  and  surgery.  Laboratory  studies  are  in¬ 
cluded  with  the  decompression  chamber,  human 
centrifuge,  and  ejection  seat,  along  with  training 
in  the  physical  examination  of  flying  personnel. 
Visits  to  aeromedical  research  centers  and  ade¬ 
quate  flight  training  are  also  part  of  the  curricu¬ 
lum.  After  graduation,  the  flight  surgeon  may 


serve  aboard  a  ship's  infirmary- hospital,  as  the 
head  of  emergency  missions,  as  base  squadron 
physician,  in  aeromedical  research,  as  instructor 
of  flight  physiology,  or  take  charge  of  selection 
and  periodic  control  examination  of  flight  person¬ 
nel. 


6230 

Lay,  M.  F. 

[PHYSIOLOGICAL  TRAINING  OF  FLIGHT  PERSON¬ 
NEL  IN  THE  ROYAL  AIR  FORCE]  Physlologische 
training  van  vllegend  personeel  der  Konlnklljke 

Luchtmacht. - Nederlands  milltalr  geneeskundig 

tijdschrlft  (s’Gravenhage),  9  (1):  2-16.  Jan.  1956. 

In  Dutch.  DLC  (RC971.N4,  v.  9) 

The  new  physiological  training  program  Instituted 
l‘n  the  Royal  Dutch  Air  Force  is  described.  Essen¬ 
tially  it  Is  similar  to  the  American  program.  The 
training  is  divided  into  two  phases.  The  first  phase 
Includes:  (1)  elementary  flight  training  (composition 
of  atmosphere,  gas  laws,  respiration,  circulation, 
sensory  illusions,  and!  night  vision),  (2)  advanced 
flight  training  (hypoxia,  dysbarlsm,  acceleration, 
oxygen  equipment,  and  night  vision);  and1  (3)  Jet 
Right  training  (pressure  breathing,  emergency  pro¬ 
cedures  at  high  altitudes,  seat  ejection,  pressure 
cabins,  explosive  decompression,  and  physiological 
disturbances  in  flight).  The  last  two  parts  in¬ 
clude  ascents  in  the  decompression  chamber,  a  run 
oft  the  Martin -Baker  ejection  seat  trainer,  and  ex¬ 
perience  with  the  night  vision  trainer.  The  second 
jphase  Is  specialized  training  given  once  a  year  tp> 
jet  fliers. 


6231 

Lomonaco,,  T. 

[COURSES  OF  INSTRUCTION  IN  FLIGHT  PHYSI¬ 
OLOGY  FOR  FLYING  PERSONNEL]  Coral  dl 
addestramento  aerofisiologico  per  11  personal*; 
navigante.  —  Ri vista  aeronautica  (Roma),  32  ((6)):: 
619-624.  June  1956.  In  Italian. 

DLC  (TL504.R54,  v.  32) 

A  course  in  flight  physiology  for  Italian  flying  per¬ 
sonnel  is  offered1  at  the  Centro  dl  Studl  e  Ricerche  dl 
Medina  Aeronautica.  It  is  formulated1  (1)  to  acquaint 
personnel  with  the  physiological  variations  occurring 
during  flight,  (2)  to  increase  the  resistance  to  flight, 
especially  under  conditions  surpassing  normal  phys¬ 
iological  limits;  and  (3)  to  prevent  the  causes  of 
flight  accidents  attributed  to  physical  and  psycholog¬ 
ical  deficiencies  and  to  errors  made  by  flight  per¬ 
sonnel.  Mention  is  made  of  various  physiological 
training  exercises  including  those  dealing  with  the 
effects  of  anoxia,  decompression,  cold,  and  acceler¬ 
ations.  and  of  instruction  in  night  flying  and  the  use 
of  inhaiators. 


6232 

Lomonaco,  T. 

[FIRST  COURSE  IN  AVIATION  MEDICINE  FOR  VOL¬ 
UNTEER  NURSES  OF  THE  ITALIAN  RED  CROSS 
FOR  USE  ON  MEDICAL  AIRCRAFT]  1“  corso  dl 
medlclna  aeronautica  per  lnfermlere  voldntarle  della 
Croce  Rossa  ltaltana  da  impiegare  su  vellvoll  sanl- 
'ta.fl.  Rlylsta  di  medlclna  aeronautic  a  (Ro  ma)>, 

19  (4,)!:  715  -7231.  Oct.  Dec.  1956.  In' Italian, 

DLC  (RC1050.R56,  v.  191): 


7.  PERSONNEL  6233-6238 


Essentially  the  same  In:  R1  vista  aeronautics 
(Romai):,  32:'(44+42;)s  1281-1285.  Nov. -Bee.  1956. 

DLC  (TL504.R54,  v.  32) 

A  brief  discussion  Is  presented  on  the  Initiation 
Of  a  course  tn  aviation  medlclhe  for  volunteer 
nurses  of  the  Italian  Red  Cross.  Under  the  aus¬ 
pices  of  the  Center  of  Studies  and  Research  in 
Aviation  Medicine,  Rome,  nurses  were  Instructed 
In  human  flight  physiopathology  and  aviation  physio - 
pathological  techniques  and1  hygiene,  In  Order  to 
assist  In  the  care  of  wounded  and  sick  persons 
transported  by  air. 


6233 

M&rtoccia,  C.  T., 
and  W.  H.  Nelson 

COMPARISON  OF  INSTRUCTOR  GRADE  AND  IN¬ 
STRUCTOR  EXPRESSED  OPINION  AS  PREDICTORS 
OF  STUDENT  SUCCESS  IN  NAVAL  AIR  FLIGHT 
TRAINING.  =  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  Research  Project  no.  NM  004  108 

107,  Report  no.  3,  May  ’ ,  1958.  4  p.  AD  105  700 _ 

'  UNCLASSIFIED 

An  analysis  of  the  flight  instructor’s  grade  on  his 
student's  flight  proficiency,  and  his  expressed  opin¬ 
ion  concerning  the  student's  success  in  naval  air 
basic  training  together  with  the  actual  success  of  the 
student,  suggests  that  an  instructor's  opinion  adds  to 
the  predictive  value  of  the  grade  he  assigns. 


6234 

(Office  of  the  Surgeon  General  (Air  Force)!) 

TRAINING  IN  AVIATION  MEDICINE  LEADING  TO 

SPECIALTY  BOARD  CERTIFICATION. - Office  of 

the  Surgeon  General  (Air  Force),  Washington,  D.  C. 
28  p:  [1956,].  DNLM  (UH398.  A4q03t) 

The  Air  Force  training  program  In  aviation  med¬ 
icine  covers  a  period  of  five  years  and  deals  with 
the  responses  of  the  human  mind  and  body  to  aeri¬ 
al  flight.  Pre-requlslte  for  entry  Into  the  program 
Is  the  satisfactory  completion  of  a  four -week  Med¬ 
ical  Indoctrination  Course.  Upon  acceptance  into  the 
course,  the  first  year  Of  specialized  study  Is  de¬ 
signed'  to  acquaint  the  student  Officer  with  the  maj¬ 
or  problems  In  the  specialty  and'  prepare  M1  for 
Service  as  a  squadron  surgeon.  The  next  two  years 
Include  comprehensive  Instruction  1ft  clinical  prac¬ 
tice  with  emphasis  on  techniques  for  conserving 
health  and  sharpen  efficiency  of  flyers.  Also  Includ¬ 
ed  are  field  tripe  to  Air  Force  Installations,  slde- 
by-slde  study  with  aviation  cadets,  and  for  selected 
students  a  one -year  fellowship  In  aviation  medicine 
at  a  civilian  medical  school.  Upon  completion  of 
these  phases  the  Student  IS  eligible  for  the  desig¬ 
nation  Of  flight  surgeon  and  ready  for  the  final 
period  of  residency  and  supervised  practice  which 
provides  additional  training  and  experience  for  cer¬ 
tification. 

6235 

Rivas  Gutierrez,  0. 

[IMPORTANCE  OF  PHYSICAL  EDUCATION]  Impor¬ 
tance  de  la  educacidn  fisica.  —  Re  vista  aeronautics 
(Bogotl).  10  (52):  17-21.  Oct.-Nov.  1956  In  Spanish. 

DLC  (TL504.R5143.  v.  10) 


Following  a  brief  review  of  the  history  of  physical 
education ,  exercise  methods,  and1  Lie  relationship 
between  exercise  and  respiration,  a  physical  effi¬ 
ciency  program  for  aviators  is  recommended  which 
consists  of  gymnastics,  sports,  exercises  and 
marches.  Group  sports  initiate  the  type  of  crew 
comradeship  required  for  flight  activities.  Physical 
efficiency  is  also  contingent  upon  a  properly  balanced 
diet,  and  adequate  periods  of  recreation  and  rest. 
Consideration  is  given  to  military  physical  education 
programs. 


6236 

Rogers,  O.  E. 

ANALYSES  OF  BASIC  TRAINING  STAGE  GRADES 
FOR  MULTI-ENGINE  AND  SINGLE-ENGINE  AVIA¬ 
TORS.  ==  Naval1  School  of  Aviation  Medicine,,  Penis 
sacola,  Fla.  Research  Project  no.  N'M  004  409'  402:, 
Report  no.  3|„  Aug.  2:4,  4956.  11+1 4  p.  AD  149' 596 

UNCLASSIFIED 

Factor  analyses  of  multi-  and  single -engine  flight 
grades  yielded  similar  factor  patterns.  Differences 
In  flight  grades  favored  single -engine  students;  how¬ 
ever,  weights  for  predicting  advance  flight  perform¬ 
ance  were  not  different  between  the  two  groups. 
(Author's  abstract) 


6237 

Seale,  L.  M. 

RELATIVE  FLIGHT  PROFICIENCY  OF  THE  SNJ 
TRAINED  STUDENTS  AND'  T34-T28-SNJ  TRAINED 
STUDENTS:  PERFORMANCE  ON  FIELD  CARRIER 
LANDING  PRACTICE  AND  CARRIER  QUALIFICA¬ 
TIONS.  Naval  School  of  Aviation  Medicine,  Pen¬ 
sacola,  Fla.  Special  Report  no.  56-30,  Nov.  49|, 
4956.  11+7  p.  AD  124  774  UNCLASSIFI'ED 


Field  carrier  landing  practice  and  carrier  quali¬ 
fications  were  compared  for  T34-T28-SNJ  trained 
and  SNJ  trained  student  aviators.  Differences  In 
favor  of  the  T34-T28-SNJ  students  were  found  In 
some  aspects  of  field  carrier  landing  practice, 
whereas  many  differences  favoring  SN#  students 
were  found  In  carrier  qualifications. 


6238 

Smith,  Robert  G., 

G.  P.  Wilson,  and  P.  G.  Salter 
TRENDS  OF  ADJUSTMENT  TO  BASIC  MILITARY 
TRAINING  [Abstract],  - —  Amer.  Psychologist,  11 
(*):  420.  Aug.  1956.  DLC  (BF1.A55,  V.  11) 

Seven  measures  considered  related  to  adjust¬ 
ment  to  military  life  were  used  to  study  the  time 
required  to  achieve  adjustment  during  an  eight- 
week  Air  Force  basic  military  training  program. 
Twelve  (lights  (training  units)  totaling  305  airmen 
were  used.  Wherever  significant  differences  were 
found,  they  support  the  conclusion  that  changes  in 
adjustment  occurred  only  during  the  first  two 
weeks  of  basic  training.  Significant  differences 
between  flights  occurred  on  a  majority  of  measures. 
(Quoted  in  full) 


6239-6243  AEROSPACE  'MEDICINE  BIBLIOGRAPHY  1956 


6239 

Stolurow.  L.  M . , 

T.  F.  Hodgson,  and  3.  Silva 
TRANSFER  AND  RETROACTION  EFFECTS  OF 
' 'ASSOCIATION  REVERSAL"  AND  "FAMILIARIZA¬ 
TION"  TRAINING  IN  TROUBLE  SHOOTING.  —  Psy¬ 
chol.  Monographs,  70  (12).:  1-23.  1956. 

'B'LC  #IF1.'P«,  V.  f0ji 

A  relatively  large  sample  of  Air  Force  trainees 
and  mechanics  was  tested  with  miniature  diagnostic 
problems  and  then  subgroups  were  Identified!  which 
differed  in  ways  which  were  assumed  to  be  psycho¬ 
logically  significant.  An  analytical  method  was  used 
which  employed  both  a  task  analysis  of  jobs  and 
training  situations  as  well  as  biographical  information 
provided  toy  the  examined  airmen.  This  method, 
combined  with  the  use  of  two  types  of  problems,  made 
possible:  (a)  the  separation  of  transfer  and  retroac¬ 
tion  effects  of  different  sequences  of  technical  school 
training  and  work  experience,  and  (b)  the  determina¬ 
tion  of  these  effects  under  differing  conditions. 

(Quoted  from  the  authors'  summary) 


6240 

Stolurow,  L.  M. 

UTILIZATION  OF  CLASS-  DESCRIPTIVE  CUES  IN 
THE  LEARNING  OF  TECHNICAL  INFORMATION- 
STUDIES  IN  TASK  ENGINEERING. - In:  Sympo¬ 

sium  on  Air  Force  human  engineering,  personnel, 
and  training  research,  p.  24'8-266.  Air  Research 
and  Development  Command,  Baltimore,  Md:.  ARDC 
Technical  Report  56-8,  1956. 

DLC  (UG633.A37163,  no,  56-8,  1956) 

three  independent  tout  conceptually  Interrelated 
studies  on  task  learning  are  described  and  some 
of  their  more  Salient  Implications  are  considered 
with  respect  to  Air  Force  training  problems.  The 
concept  of  the  class  -descriptive  cue  was  different¬ 
ly  employed  In  the  analysis  of  three  tasks.  Each 
study  therefore  Serves  to  Illustrate  a  different 
application  of  this  concept  to  a  particular  training 
program.  The  findings  of  these  studies  (a)  support 
the  described  notions  about  stimulus  processes  in 
learning;  (b)  provide  information  which  serves  as 
useful  guidance  In  task  engineering  under  speci¬ 
fied  conditions;  ;uid  (e)  illustrate  a  generallzable 
research  strategy  that  appears  to  be  a  useful 
means  for  generating  fundamental  research  of  Im¬ 
portance  to  the  Air  Force.  ((From  the  author's 
summary) 


6241 

Thomas,  F.  H., 

E.  G.  French,  and  R.  M.  W.  Travers 
VARIABLES  RELATED  TO  PROBLEM-SOLVING 
EFFECTIVENESS  IN  TWO  DIFFERENT  TYPES  OF 

PROBLEMS  SITUATION.  -  In:  Symposium  on  Air 

Force  human  enginee  ring,  personnel,  and  training 
research,  p.  276-285.  Air  Research  and  Develop¬ 
ment  Command,  Baltimore,  Md.  ARDC  Technical 
Report  56-8,  195 6. 

DLC  (UG833 A3 77163,  no.  56-8,  1956) 


Mechanical  problems  of  two  types  were  con¬ 
structed.  fei  one  type  level  of  difficulty  was  main¬ 
ly  a  result  of  complexity,  but  in  the  other  lit-  was 


■a  product  of  an  initial  false  set.  These  problems 
were  administered  together  with  tests  of  aptitude 
(Airman  Classification  Battery,  ACB)  and  -rigidity 
(Closure  Test,  Changing  Figures  Test,  Elnstel- 
lung  Problems,  Design  Preference  Test).  The  re¬ 
sults,  which  were  -ini  accordance  with  predlctlph1, 
indicated  that  ability  to  solve  the  complex  prob¬ 
lems  was  related  to  intellectual  ability  as  meas¬ 
ured  by  ACB  tests  and  ability  to  solve  the  inhib¬ 
itory- set  problems  was  related  to  rigidity.  In 
addition,  it  was  shown  that  the  degree  to  which  a- 
problem  elicits  inhibitory  sets  can  be  controlled 
in  part  by  varying  the  antecedent  conditions. 
(Authors'  summary,  modified) 


6242 

Torrance,  E.  P. 

TECHNIQUES  FOR  STUDYING  INDIVIDUAL  AND 
GROUP  ADAPTATION  p  EMERGENCIES  AND 

EXTREME  CONDITIONS.  - Iii:  Symposium  ton 

Air  Force  human  engineering,  personnel,  andi 
training  research,  p.  286-297.  Air  Research  and 
Development  Command,  Baltimore,  Md.  ARDC 
Technical  Report  56-8,  1856. 

DLC  (UG633.A377163,  no,  56-8,  1956) 


From  lour  studies  described  briefly  it  appears 
that  there  are  four  types  of  situations  In-  which 
scientific  Information  about  individual  and  group 
adaptation  in  emergencies  and  extreme  condition 
can  be  developed.  The  two  techniques  for  studying 
groups,  the  Q  sort  and  test- retest  design,  demon¬ 
strated  that  quantitative  and!  qualitative  data  ton 
group  adaptation  can  toe  etoSected!  and  that  these 
data  are  useful  to  stimulating  the  development  of 
theory  and!  in  planning  more  rigorous  studies  to 
Investigate  single  hypotheses  or  a  set  of  r ejatedi 
hypotheses.  The  hypotheses  formulated  from  the 
studies!  described  provide  only  emergency  guid¬ 
ance  for  training  groups  -to-  adapt  in  emergencies 
and  extreme  conditions.  (From  the  author's  sum¬ 
mary) 


6243 

White,  M.  S. 

-DEVELOPMENT  ©>F  AN  AVIATION  MEDICINE 
RESIDENCY  PROGRAM .  - —  Jour.  Avis:.' on  M ed . , 
27  (3):  226-230.  June  1956. 

DLC  (HC1050.A36.  v.  27) 

A  residency  training  program  of  one  year's 
duration  has  been  established  in  Che  specialty  of 
aviation  medicine  at  a  military  Installation-.  The 
program's  objective  is  to  train,  through  a  com- 
pf ehehsi-v-e  clinical1  applicatory  period,  qualified 
physicians  in  Che  broad  background!  of  aviation 
medicine  for  further  progress  and  practice  in  that 
specialty.  The  conduct  of  the  program  is  similar 
to  that  standardized  for  residencies  in  other 
Specialties.  Clinical,  laboratory  and  preventive 
medicine  are  related  to  the  flyer  in  the  ai-r,  on 
the  flight  line,  in  the  hospital  and  on  the  outpa¬ 
tient  service.  Continuous  and'  direct  supervision  is 
the  most  important  ingredient  of  the  training.  Any 
organization,  military  or  civilian,,  concerned  with 
flying  and  the  problems  of  av-iatitoh-  medicine,  can 
establish  a-  similar  program.  (Author's  summary) 
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■dl  Performance  and  Fitnesis 

[IJh\sical  fitness  li  sts  wider  ®-/| 


6244 

Borg,  W.  R. 

LEADERSHIP  REACTIONS  IN  SITUATIONAL  TESTS 
{Abstract]!.  —  Amer.  'P^Gholg,g§'st,  >M'  (f8):  379. 
Aug.  1956.  DLC  (BF1.A55,  v.  Ill 

This  study  Compares  ipeffgrmahce  of  41  six  -man 
teams  Of  AF  officer  candidates  whl'le  participating 
in  12  situational  problems.  The  first  six  problems 
were  leaderless.  Each  team  member  was  desig¬ 
nated  leader  in  one  of  the  second  six  problems. 
Based  on  performance  in  leaderless  problems, 
teams  were  divided  into  three  groups:  teams  with 
one  emerged  leader,  two  emerged  leaders,  andl  no 
emerged  leaders.  One -leader  teams  were  found  to 
'be  significantly  superior  to  teams  with  two  i'eaderS 
or  no  leaders.  Effectiveness  of  emerged  leader  is 
significantly  lower  when  another  team  member  is 
designated  leader.  Leader  scores  were  significant¬ 
ly  correlated  with  team  effectiveness'.  (Quoted  ini 
fu# 


6245 

Grayblel,  A. 

PROBLEMS  ipVOMWt*  THE  PILOT  AND  HIS  f  ASK: 
THE  CHANGING  EMPHASIS  g»  AVIATION  MEDI¬ 
CINE.  - Naval  ’S’clHf  oi1  of  Aviation,  Medicine,  Pehsa- 

Cola,  'F'la,  'Research  PfoijeCt  no,  NM  OO'l1  105  106,  Re¬ 
port  no,  I, ,  June  26,  1956.  1+12  ip.  A©  105  695 

UNCLASSIFIED 

Aviation  medicine  is  a  specialty  which  has  under¬ 
gone  radical  changes  in  emphasis  during  its  brief 
existence.  The  critical  problems  involving  the  pro¬ 
fessional  pilot  are  no  longer  medical  in  the  usual 
meaning  of  this  term  but  center  around  his  task  in 
the  Cockpit  Where  the  distinction  between  man  the  In¬ 
strument  and1  man  the  Individual  becomes  artificial. 
The  great  Complexity  of  this  task  places  demands  or 
the  pilot  in  which  menial  qualifications  are  most  in* 
portant.  Many  agencies  with  Interlocking  Interests 
play  a  part  in  the  so  utlon  of  the  problems  encoun¬ 
tered.  A  greater  coordination  among  these  agencies' 
would  'be  beneficial.  Designers,  engineers,  research 
workers,  the  aviation  examiner,  and  the  pilot  him¬ 
self  with  a  firm  appreciation  of  what  Is  truly  in¬ 
volved  In  "success  In  flying"  can  make  important 
contributions.  (Author’s  summary) 


6246 

Hall,  R.  H. 

PREDICTING  BOMBER  CREW  PERFORMANCE 
'FROM'  THE  AIRCRAFT  COMMANDER’S  ROLE. 

- Air  Force  Personnel  and  Training  Research 

Center.  Crew  Research  Lab.,  Randolph  Air  Force 
Base.  Tex.  (Project  no.  7713,  Task  no.  77223).  'Re¬ 
search  Report  no.  AFPTRC - TN - 56 - 28,  Feb.  1956. 
V»16  p.  AD  98  i  98  1’B  124  14f 

Examinations  were  made  of  the  predictive  re 
latlonshlps  between  three  dimensions  of  the  B-29 
aircraft  Commander's  interpersonal1  role  during 
training  (nurturance,  intimacy,  and'  mllLtartness)  and 
the  effectiveness  of  'M's  crew’s  later  performance. 
Measures  of  nurturance  and'  Intimacy  furnished  bet¬ 


ter  than  chance  prediction  of  later  crew  perform¬ 
ance  In  combat  and  of  motivation  and  morale  as  in¬ 
dicated  by  the  attitude  scales.  Mltttaf  tness,  however, 
showed  no  utility  for  prediction.  Predictions  from 
dimensions  of  commander  role  behavior  were  dem¬ 
onstrated  to  be  Improved  somewhat  when  the  meas¬ 
ures  were  adjusted  for  crew  expectations  of  com¬ 
mander  behavior. 


6247 

Hood,  P.  D. 

CREW  AGREEMENT  ON  RB-47  CREW  OPERAT¬ 
ING  PROCEDURES  AS  A  FUNCTION  OF  EXPERI¬ 
ENCE  WFTB  THE  AIRCRAFT  AND>  WITH'  fHE  ’ 
CREW  [Abstract].  <*n»  Amer.  Psychologist,  l'|  (<8): 
444.  Aug.  1956.  DLC  (BF1.A55,  v.  M| 

Analysis  of  scores  obtained  from  147  RB-47 
crews  on  a  Crew  Operations  Procedures  (COP) 
Test  which  was  designed  to  assess  potential  for 
crew  coordination  (defined  as  the  ability  of  crew 
members  to  anticipate  correctly  one  another's  ac¬ 
tions  in  specified  flight  tasks)  demonitrate®  that 
COP  scores  attained  by  crews  may  be  attributable 
both  to  experience  with  the  aircraft  system  and  to 
experience  with  crew  Incumbents,  but  that  the 
validity  of  the  COP  score  as  a  measure  of  crew 
proficiency  cannot  be  explained  entirely  on  the 
'basis  of  these  factor®.  The  test  provides  informa¬ 
tion  regarding  crew  coordination,  integrity,  and 
operating  procedures.  (Quoted  in  full) 


6248 

Jackson,  K.  F. 

AIRCREW  FATIGUE  IN  LONG  RANGE  MARITIME 
RECONNAISSANCE:  PILOT  PERFORMANCE.  ==■ 

R.  A.F.  Inst,  of  Aviation  Medicine  (Git,  Brit. ),  Farm 
borough;  Issued  by  Flying  Personnel  Research 
Committee  (Gt.  Brit ),  FPRC  no-.  907.  t,  Aug,  195:6. 
23  p.  AD  203  302  UNCLASSIFIED 

The  performance  of  ten  pilots  was  investigated  by 
making  continuous  records  of  the  altitude  and  head¬ 
ing  of  their  aircraft  at  chosen  times  during  a  ser¬ 
ies  in  which  each  pilot  undertook  four  15 -hour 
flights.  The  records,  which  ConCefhedi  straight  level 
flying  only,  were  examined1  --a  10  -  minute  section 
at  a  time  -  -  for  both  extent  and  variability  of  error, 
thus  providing  four  measures  for  each  10- minute 
record.  Turbulence  was  recorded  in  terms  of  ver¬ 
tical  accelerations,  and  certain  personal  factors 
were  also  observed.  When  the  records  were  grouped 
in  various  ways  and  the  average  values  of  the 
measures  were  compared  among  the  groups ,  the 
following  information  was  obtained.  (1)  Performance 
in  maintaining  a  constant  heading  deteriorated  dur¬ 
ing  40  minutes  of  continuous  work.  (2)  Performance 
in  both  heading  and  altitude  deteriorated  during  the 
first  three  of  pilots'  watches  and  partially  recovered 
l!n  the  fourth.  (3i)  In  their  first  two  watches,  pilots 
tended  to  fly  more  accurately  and  consistently  l'n 
rough  gif  than  In  calm  air,  but  in  the  last  two 
watches  they  were  adversely  affected  by  turbulent 
conditions.  (4)  Performance  did  not  change  appre¬ 
ciably  from  flight  to  flight  during  a  week  In  which 
four  15-hour  flights  were  made  on  alternate  nights. 
(5)  The  deteriorations  which  were  observed  could 
not  be  accounted  for  by  Increased  turbulence. 

( Author's  summary) 


»8,3' 


6249-6254 


AEROSPACE  MEDICINE  BIBLIOGRAPHY  1956 


6249 

Latham,  F. , 

and  J.  Spencer 

AN  ANALYSE  OF  THE  NAVIGATOR’S  TASK. 

Jour.  Inst.  Navigation'  (London),  9  (1):  56-65.  Jan. 
1956.  DLC  (VK1. 15545) 

Reprint  also  Issued  as  Flying  Personnel  Re¬ 
search  Committee  (Gt.  Brit.  )>.  Report  no.  FPRC 
949.  AD  96  382  UNCLASSIFIED 

This  study  Is  an  lnvestlgatlcn  of  (a)  the  object  ¬ 
ive  evidence  of  fatigue  effects  and  (b)  the  effects 
of  experience  on  the  navigator's  work  pattern. 
Navigators  having  flying  times  from  300  to  3,000 
hours  were  observed  in  flights  of  7  to  8  hours  dur¬ 
ation,  and  their  activities  were  recorded;  at  1*0- sec¬ 
ond  Intervals.  'Rest  time  was  greater  for  more  ex¬ 
perienced  navigators  ibecauie  of  their  faster  plot¬ 
ting  times  and'  sextant  andl  Gee  operations.  Log¬ 
ging  times  were  about  the  same  for  all1  subjects. 
There  was  no  evidence  of  significantly  declining 
activity  levels. 


6250 

Lewis,  R.  E.  F., 

and  M.  Humphries 

MEASUREMENT  OF  PILOT  BEHAVIOUR:  COM¬ 
PARISON  OF  DAY  AND  NIGHT  APPROACH  AND 

LANDING  TECHNIQUES.  -  Defence  Research 

Medical  Labs.  (Caniuto),  Toronto,  Ontario  (DRML 
Project  no.  206).  DRML  Report  no.  206-2,  Nov. 
1956.  vtl  >15  p.  AD  121  804  UNCLASSI'FED 

To  obtain  objective  measures  of  pilot  behavior 
during  day  and  night  approach  and  landing  pro¬ 
cedures,  a  flight  recorder  was  Installed  In  ah  RCN 
Avenger  aircraft.  Eight  pilots  made  each  ten  nor¬ 
mal  landings  by  day  and  by  night.  The  results  in¬ 
dicated  that  these  pilots  approach  slower  and  low¬ 
er,  and  land  harder  and  shorter  by  night  than  by 
<My.  It  Is  recommended  that  a  larger  sample  of 
pilots  flying  different  types  of  aircraft  be  tested 
before  the  results  be  Interpreted  In  terms  of  pi¬ 
lots  and  aircraft  In  general.  Although  large  In¬ 
dividual  differences  were  obtained,  there  appeared 
to  be  ho  relatlohship  between  the  flying  experience 
of  the  operational  pilots  and  the  measures  ob¬ 
tained.  The  In-flight  record  revealed  consistent 
differences  between  day  and  night  flying  behavior. 
(Authors'  abstract,  modified) 


6251 

Lomonaco,  T. 

(NECESSITY  OF  USING  MODERN  METHODS  OF 
PHYSIOLOGICAL  EVALUATION  FOR  DETERMIN¬ 
ING  THE  PHYSICAL  EFFICIENCY  IN  YOUNG 
ARMY  PERSONNEL  AFTER  A  CERTAIN  PERIOD 
OF  MILITARY  ACTIVITY)  Necessity  dell'  lmplego 
dl  modern!  mezzl  dl  valuta zlone  flslologlca  per  la 
conoecenza  del  rendlmento  flslco  del  ^ovanl  al'le 
arml  dopo  un  certo  perlodo  dl  attlvltf  mill  tare.  ~- 
RJ Vista  dl  medic lna  aeronautlca  (Roma),  19  (1): 

67-78.  Jan.  -March  1956.  In  Italian,  with  English 
summary  (p.  77).  DLC  (RC1<050.  R56,  v.  19) 

The  Inadequacy  Is  discussed  of  the  methods  and 
personnel  used  In  the  evaluation  of  the  physical  ef¬ 
ficiency  of  armed  forces  personnel.  A  proposal  Is 
made  lor  the  use  of  mobile  scientific  laboratories 
moving  between  bases  and  equipped  with  adequate 

»4 


facilities  and  Instruments  for  testing  cardiovascular 
and  respiratory  functions.  Each  mobile  laboratory 
will  Include  a  spirometer,  cycloergometer,  electro¬ 
cardiograph,  Pauling -type  oximeter,  an®  mercury 
sphygmometer.  Consideration  Is  given  to  the  train¬ 
ing  of  medical  personnel  and  physicians  to  human 
physiology  as  well  as  to  the  techniques  Of  physio¬ 
logical  functional  testing.  Once  trained,  this  per¬ 
sonnel  shouldl  be  employed  exclusively  for  evalu¬ 
ative  and  selective  purposes. 


6252 

Mayo,  G.  D., 

and  A.  T.  Siegel 

A  ’’NflV'’  TYPE  OF  TRUEsFAiSl  ITEMt  =  PsychbL 
'Reports,  2  (2).:  83-86.  June  2,  1956. 

DLC  (BF21.P843,  v.  2) 

A  multiple  -  alternative ,  true-false  item  type  test 
was  developed  to  an  attempt  to  construct  a  test  meas¬ 
uring  the  ability  of  aviation  electricians  to  discrimi¬ 
nate  between  causes  of  electrical  malfunctions  in  air¬ 
craft  and  plausible  alternatives  that  could  not  cause 
the  malfunction.  Evidence  was  presented  supporting 
the  contention  that  the  item  type  is  suited  to  the  task 
of  measurement  in  the  areas  of  diagnosis  and  hypoth¬ 
esis  formulation.  Further,  following  the  construction 
of  a  key  with  the  aid  of  an  item  analysis,  the  corre¬ 
lation  between  the  test  and'  a  performance  test  crite¬ 
rion  measure  was  .60  tor  §  hold-out  group  used  for 
purposes  of  cross-valldatiph.  (Authors'  summary, 
modified) 


6253 

Morris,  D.  P. 

REVIEW  OF  THE  CURRENT  PRE-FLIGHT  PHYSI¬ 
CAL  FITNESS  AND  SURVIVAL  PROGRAM.  - 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 
Special  Report  no.  56-24,  Oct.  18,  1956.  11+10  p. 

UNCLASSIFIED 

The  purpose  of  this  research  was  to  evaluate  the 
present  pre- flight  physical  fitness  and  survival  pro¬ 
gram  and  to  determine  If  It  were  properly  oriented 
to  facilitate  maintenance  of  a  good  level  of  physical 
fitness  as  the  Student  progresses  along  ids  naval 
career.  The  degrees  of  physical  fitness  as  observed 
to  cadets  graduating  from  pre-flight  are  good,  but 
the  cadet  if  not  motivated  nor  oriented  to  maintain 
a  good  level  of  physical  fitness.  It  Is  recommended 
that  the  pre- flight  physical  fitness  and  survival  pro¬ 
gram  be  revised  and  oriented  along  lines  so  that 
the  actlvltlei  of  pre -flight  may  he  carried  over  to 
order  to  maintain  a  good  degree  of  physical  fitness 
throughout  on#'  s  naval  career.  (Authors'  summary) 


6254 

Newton,  J.  A. 

AIR  CREW  FATIGUE  AND  FLIGHT  TIME  LIMITA¬ 
TION.  —  ■  Jour.  Royal  Aeronaut.  Soc.  (London), 

60  (543):  186-190.  March  1956. 

DLC  (TL501.R7,  v.  60) 

The  fatigue  of  air  crews  may  consist  of:  (1)  the 
transient  fatigue  of  healthy  Individuals  which  Is 
responsive  to  normal  rest,  sleep,  and  freedom 
from  stress;  or  (2)  the  cumulative  fatigue  resulting 
from  unresolved  anxiety  associated  with  continuing 
tension,  which  does  not  respond  to  normal  rest, 
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and'  which  may  produce  a  definite  change  In  person¬ 
ality  (aeroneurosls).  Factors'  useful  In  the  reduc¬ 
tion  of  aircrew  fatigue  Include  limitation  of  flight 
time,  maintenance  of  good  physical  and  mental 
health  by  adeo  'ate  exercise  and  rest,  abstention 
from  excesslv  msumptlon  of  tobacco  and  alcohol, 
maintenance  ol  a  balanced  diet,  confidence  In  the 
conditions  of  flight,  provision  of  adequate  health 
services  and1  counsel  for  emotional  problems,  props 
ef  scheduling,,  good'  arrangemeht  of  instruments  and' 
equipment,  good  ground  services,  and  detailed' 
meteorological  briefings. 


6255 

Roby,  T.  B., 

and  J.  T.  Lanzetta 

AN  INVESTIGATION  OF  TASK  PERFORMANCE  AS 
A  FUNCTION  OF  CERTAIN  ASPECTS  OF  WORK¬ 
GROUP  STRUCTURE. - Air  Force  Personnel  and 

Training  Research  Center.  Crew  Research  'Lab., 
Randolph  Air  Force  Base,  Tex.  Report  no.  AFPTRC- 
TN-56-7'4,  June  1956.  vt+12  ip.  (Project  no.  7734', 
Task  no.  77436).  AD  109  1'74  PB  125  230 

Groups  Of  three  airmen  were  required  to  perform 
i  simulated  general  aircrew  task  .under  communica¬ 
tion  structures  ranging  In  complexity  from  the  con¬ 
dition  of  direct  access  by  control  agents  to  none  of 
the  Information  required  for  the  operation  of  con¬ 
trols  to  a  condition  of  direct  access  to  Information 
for  all  hut  one  of  the  controls.  Differences  In  team 
performance  were  found  to  be  related  to  task  com¬ 
munication  structures,  with  performance  efficiency 
Increasing  as  transmission  of  Information  was  more 
direct.  Pojllbl'e  factors  In  the  effect  of  structure 
cUlferencee  on  number  of  errors  are:  (1)  the  appear¬ 
ance  of  cognitive  factors  (memory)  under  complex 
coffcgtibhi;  (2)  conflicts  In  the  dual  role  of  subjects 
as  response  agent  and  information  source;  (3!)  over¬ 
loading  of  communication  channels;  and  (4)  proced¬ 
ural  difficulties. 

6256 

Smith.  F.  E.  W. 

THE  PILOT’S  COMMAND  FUNCTION.  —  Air  Line 
Pilot,  25  (7):  2-4;  13-14.  July  1956. 

D'lj5  ('TL504 . A'5537 ,  V,  25;)' 

In  addition  to  manual  technique  in  a  pilot's  com¬ 
mand  function  aboard  ah  aircraft,  mature  judgment, 
responsibility,  and  leadership  are  also  necessary. 

The  success  of  a  captain's  and  first  officer's  com¬ 
mand  in  normal  operating  flights  is  related  to  the 
efficient  organization  of  a  flight-plan  and  aircrew 
team  activity,  elimination  of  aircrew  fatigue  by 
pacing  activity,  and  giving  equal  treatment  to  all  mem¬ 
bers,  Consideration  is  given  to  the  command  function 
of  the  first  officer  of  the  aircraft,  and  his  responsi¬ 
bility  in  assuming  command  in  the  event  of  incapac¬ 
itation  of  the  captain 

6257 

Sparks.  B,  W., 

and  O.  K.  Niess 

PSYCHIATRIC  SCREENING  OF  COMBAT  PILOTS. 

tlJi.  S,  Armed  Forces  Med.  Jour., 7  (6):  811 -616 : 
June  1956.  DLC  (RC970  U7.  v.  7)i 

'psychiatric  screening  of  pilots  for  combat  duties, 
ibaied]  on  .training-level'  g  roup  -  p  sy  c  ho  log  i  c  test  data 
andy  or  cllintcaH  a  ppr aisais ,  lippeaf  s  to  Ibe  .unable  'to 


screen  out  the  failures  or  to  identify  the  successes 
in  combat  flying.  Careful,  on-the-spot  psychiatric 
evaluations  by  a  psychiatrist,  collaborating  with  a 
flight  surgeon  who  'lives  and'  flies  with  these  pilots, 
can  probably  give  the  best  psychiatf  ie  opinion  avai'l- 
able  on  the  combat  proficiency  of  a  given  pilot  on  a 
given  combat  tour  or  mission.  '(iFromi  the  authors''1 
summary) 


6258 

Webb,  W.  B., 

and  Ji.  C.  Kaspar 

THE  ABILITY  TO  REPRODUCE  TASK  CUES  AND 
THE  ABILITY  TO  PERFORM  THE  TASK.  - Per¬ 

ceptual  and'  Motor  Skfll'i,  8  (4'.):  291-294.  Dee.  1956. 

DLC  (BF311.P36,  v.  6) 
Also  issued1  as:  Nava'l  School  of  Aviation  Medi¬ 
cine^  Pensacola,  Fla.  Research  Project  no.  NM  001 
108  101,  Report  no.  2,  Aug.  31,  1956.  11+8  p. 

UNCLASSIFIED 

73  students  In  flight  training  were  asked  to  esti¬ 
mate  the  position  of  the  horizon  as  seen  from  a 
cockpit  when  a  number  of  aircraft  maneuvers  were 
specified.  These  estimates  were  given  by  sketch¬ 
ing  horizons  In  book  lets  which  contained  represen¬ 
tations  of  cockpit  views.  The  responses'  of  20  sub¬ 
jects  were  analyzed.  10  of  these  subjects  had 
shown  high  ipfoflclency  in  the  actual'  flight  talk  Of 
landing  on  a  training  car fler;  1"0'  had]  demonstrated 
low  flight  proficiency.,  On  7  of  the  8'  scorable 
Items,  the  less  proficient  group  drew  the  horizon 
lower  than  the  high  proficiency  group.  This  may 
reflect  a  general  tendency  In  the  low  proficiency 
group  to  fly  in  a  nose  high  attitude  and  hence  re¬ 
call  the  horizon  In  this  manner  or  a  tendency  to 
perceive  the  horizon  In  a  lower  position  arid, 
therefore,  actually  have  a  tendency  to  fly  hole  low. 
In  both  groups  there  was  a  tendency  to  represent 
the  angle  of  bank  more  flatly  than  the  actual  angle 
required.  The  average  angle  of  bank  was  consist¬ 
ently  more  shallow  for  the  low  group  than  for  the 
high  group.  Differences  were  obtained  at  the  1% 
level  of  confidence  In  the  representations  of  the 
two  proficiency  groups  on  picturing  the  40°  bank 
maneuver,  it  was  further  noted  that  there  was  an 
Individual  consistency  from  maneuver  to  maneuver 
to  draw  the  horizon  high  or  low  and  the  angle  of 
bank  to  be  shallow  of  Mat.  (Authors’  summary) 


e.  Duties 


6259 

Cavltt,  R.  E. 

[THE  PROGRAM  OF  MEDICAL  MAINTENANCE 
OF  FLYING  PERSONNEL  AT  A  JET  FIGHTER 
BASE:]  Le  programme  de  maintlen  en  condition  du 
personnel  navtgant  d'une  tase  de  chasse  a  reaction. 
^  M^declne  aAronautlque  (Paris),  II  (1):  125-129. 
195:8.  In  FVench.  ®hO  # L555.M394,  v,  II)' 

The  U.S.A.  F.  medical  program  emphasizes  the 
following  activities  of  flight  surgeons  to  ensure  op¬ 
timum  conditions  for  the  medical  maintenance  of 
flying  personnel:  i('I>)>  acquaintance  with  the  occupa¬ 
tional  duties  of  airmen  (piloting,  navigation,  radio, 
radar):;  (2)  familiarity  with  the  special  medical 
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problems  of  aviation  through  {#6006®  infirmary 
visits:;  (3)  daily  contact  with  the  men;  (4‘)  partici¬ 
pation  in  training  programs  in  safety,  use  of  equip¬ 
ment,  and:  escape  from  aircraft;  and  (5)  participa¬ 
tion  in  the  group  social  activities  of  the  mem 

6260 

Dhiraputra,  S. 

[FLIGHT  SURGEON'].  =—  Royal  Thai  Air  Force 
Med,  Gaz.  (Bangkok),  5  i(@)ii  30-37.  Feb.  1956.  in 
Thai:,  with  English  abstract  (p.  37;),.  DNLM 

The  duties  of  a  flight  surgeon  are  to  (I)  formu¬ 
late  standard  physical  and  mental  requirements 
for  flying  personnel;  (2)  give  physical  and  mental 
examinations  to  flight  personnel  and  applicants  for 
flight  training;  (3)  call  on  the  sick  and'  advise  fly¬ 
ing  personnel;  (4)  care  for  sick  and  wounded  at  the 
scene  of  an  aircraft  accident  including  first  aid 
treatment  and  evacuation  to  the  hospital';  (5)  super¬ 
vise  the  air  evacuation  of  wounded  and  sick  pa¬ 
tients;  (6)  recommend  proper  nutrition  for  flying 
personnel;  (7i)  plan  programs  for  flight  safety  and 
aircraft  accident  prevention;  and  (8)  act  as  medical 
consultant  to  the  air  base  commander.  The  organ¬ 
ization  of  an  Air  Force  medical  division  is  out¬ 
lined.  (Author's  abstract,  modified) 

6261 

'Biring'Shofeh  H.,,  Von 

THE  PR'EV'ENTIVE  PSYG'HQSOMATIC  CONCEPT 
OF  THE  FLIGHT  SURGEON  IN  ACTIVE  AIR  DE¬ 
FENSE-  Jour.  AWtaROn  'Med1*,  27  (2))i:  1'5'3'-1<5'5, 
April  1956.  DLC  (RCl'050.  A36,  v,  27) 

This  Is  a  'generalized  discussion  of  the  pilot  and 
the  personnel  who  support  him  and  'his  machine  so 
that  the  flight  mission  may  be  accomplished  with 
success.  The  author  stresses  the  role  of  the  flight 
surgeon  in  this  scheme;  he  States  the  need  for 
competent  diagnosis  of  neuropsychiatric  disease 
before  symptoms  appear  in  the  pilot's  conscious 
personality.  This  same  preventive  care  must  be 
extended  to  the  other  persons  Involved  in  the  flight 
mission,  no  matter  how  slight  their  contribution. 

In  order  to  achieve  this  goal,  the  flight  surgeon 
must  be  dedicated  to  his  Work,  and  he  must  be., 
also,  a  very  tactful  Individual. 

'6202 

Jolly, .  Ji.  D. 

THE  FLYING  NURSES  OF  SCOTLAND.  -=  Affier. 
Jour.  Nursing,  56  (6):  732-734.  June  1956. 

DLC  '('RfL  AS,  V,  56) 

Experiences  are  described  of  volunteer  nurses  on 
flights  with  the  Scotch  Air  Ambulance  Service.  Pa¬ 
tients  transported  by  air  Include  the  newborn,  the 
aged,  accident  cases,  surgical  and  medical  emergen¬ 
cies,  maternity  and  gynecological  emergencies,  pa¬ 
tients  with  Infectious  diseases  and'  psychiatric  pa¬ 
tients.  The  Importance  is  stressed  of  the  teamwork 
and  cooperation  of  all  personnel  Involved  In  the  air 
ambulance  service. 


1  Attitudes  and  Morale 


6263 

Bair,  J.  T., 

and'  W.  F.  O'Connor 

ANXIETY  AND  FLYING.  03.  CORRELATES  OF 


PRE-SOLO  STUDENT  ATTITUDES  TOWARD 
FLIGHT  INSTRUCTORS. - Naval  School  of  Avia¬ 

tion  Medicine,  'Pensacola,  Fla.  Special  Report  no. 
56-25,  Oct.  18,  1956.  §8|  ,p.  AD  118  824 

UNCLASSIFIED 

Principal  findings  of  an  investigation  of  begin  - 
nlng  flight  student  attitudes  toward  their  Instruc¬ 
tors  and'  towards  flying  were:  i(r>( )i  students  with 
unsatisfactory  instructor  relationships  were  also 
threatened'  by  the  hazards  of  flying,  and  ((2))'  sto- 
dents  desirous  of  Instructor  approval  of  flight  per¬ 
formance  revealed  a  desire  to  excel  In  training. 
Students  who  were  most  Involved  with  the  task  of 
flying  perceived  relations  with  their  Instructors  as 
an  Important  part  of  this  Involvement.  This  was 
true  for  those  threatened  by  flying  as  well  as  those 
wanting  to  excel  In  flying. 


■6264 

Berko wttz,  L. 

GROUP  NORMS  AMONG  BOMBER  CREWS:  PAT¬ 
TERNS  OF  PERCEIVED  CREW  ATTITUDES, 
"ACTUAL"  CREW  ATTITUDES,  AND  CREW  LIKING 
RELATED  TO  AIRCREW  EFFECTIVENESS  IN  FAR 

EASTERN  COMBAT.  -  Sociometry,  19  (3):  141- 

153.  Sept.  1956.  DLC  (HM1.S8,  v.  19) 

Measures  of  aircrew  members'  perceptions  of 
the  task-oriented  motivation  of  their  fellow  crew 
members  were  obtained  for  crews  in  combat  in 
the  Far  Eastern  Air  Force.  In  addition,  attitude 
items  were  administered  measuring  the  crew  mem¬ 
bers''  "actual”  motivation  to  perform  their  desig¬ 
nated  tasks  and  the  liking  of  the  crew  members 
for  each  other.  Criteria  of  crew  effectiveness 
were  also  obtained,  based  on  either  superiors' 
ratings  or  the  incidence  of  task-avoidance  behav¬ 
iors  (the  percentage  of  assigned  missions  In  which 
all  the  crew's  bombs  were  not  dropped  at  the  pri¬ 
mary  target).  The  relationships  between  the  atti¬ 
tude  measures  on  the  one  hand,  and'  criteria  of 
superiors'  ratings  and  percentage  of  failed  mis¬ 
sions  on  the  other,  tended  to  be  similar  and'  Sta¬ 
tistically  significant.  Under  conditions  of  high  co¬ 
hesiveness  the  better  crews  were  those  motivated 
to  conform  to  a  group  norm  stressing  effective 
task  performance.  Under  conditions  of  low  co- 
lies!  veness  the  better  crews  were  those  with 
smaller  discrepancy  between  actual  and  perceived 
crew  motivation.  (Author 's  summary,  modified) 


6266 

'Bowera,  N.  D. , 

and  H  .  P.  Kelley 

VOCATIONAL  INTERESTS  OF  NAVAL  FLIGHT 
INSTRUCTORS.  I.  COMPARISONS  WITH  NAVAL 
AVIATION'  CADETS.  —  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.  Research  Project  no. 
'NiM'  001  108  1  07,  Report  no.  |,  May  1,  1956. 

4  p.  AD  105  696  UNCLASSIFIED 

Vocational  interest  p-eferences  of  entering,  suc¬ 
cessful  ,  and  voluntary  -withdrawal  cadets  were 
compared  with  those  of  naval  flight  instructors. 

The  Ruder  Preference  Record.  Vocational,  Form 
'EM  (I.)'  was  used'  to  otk-a-in  raw  score  means1  and: 
standard'  deviations  for  'both  instructor  aviators 
and  for  the  3  cadet  groups.  Results  showed  that 
vocational  interest's'  of  'the  instructor  group  were 
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statist icaily  sirmla-r  to  those  of  entering  and1  sue  - 
cessful  cadets.  However,  the  instructor  group 
Showed  significantly  greater  interest  in  mechanical 
and  scientific  activities,  and1  less  interest  in 
persuasive  activities  than  the  cadets  who  volun  - 

tartly  Withdrew  from  the  traming  program'.  These 
results  give  Support  to1  the  idea  that  the  'Kuder 
interest  patterns  obtained  at  the  time  a  cadet 
enters  the  training  program  might  be  helpful  in 
making  board  decisions  to'  retain  of  eliminate 
cadets.  (AD  abstract) 


6267 

Bowers,  **.  ®. ,, 

and  Hi.  P.  Kelley 

VOCATIONAL  INTERESTS  OF  NAVAL  FLIGHT 
INSTRUCTORS.  D.  COMPARISONS  WITH  NATION¬ 
AL  NORMATIVE  GROUPS.  —  Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.  Research 
Project  no.  NM  001  108  107,  Report  no .  2) . 

AD  105  699  UNCLASSIFIED 

A  comparison  was  made  of  the  vocational  in¬ 
terest  preferences  of  naval  flight  instructors, 
Kuder's  aviator  normative  group,  and  Kuder's 
vocationally  unselected  normative  population. 

Data  from  the  Kuder  preference  tests  were  used 
to:  i(f<)  tabulate  raw  score  means  and  standard 
deviations  for  the  nine  areas  measured  on  the 
three  groups,  (2)  plot  a  standard  profile  sheet, 
and  (3)  tabulate  the  results  of  t -tests  of  the  sig¬ 
nificance  of  differences  between  mean  interest 
scores  for  the  three  groups.  Results  indicate  that 
individuals  working  with  Kuder  interest  scores  for 
naval  aviation  personnel  should  be  aware  of,  and 
keep  in  mind,  the  significant  differences  found 
between  the  naval  aviators  and  the  two  normative 
groups,  as  well  aft  'the  absence  of  significant 
differences  between  the  flight  instructors  and  the 
entering  and  successful  dadets.  (AD  abstfac$)i 


6268 

Clark.  C. , 

and  A.  Graybiel 

A  NOTE  ON  THE  EXPRESSED  REASONS  FOR 
PREFERENCE  FOR  DUTY  IN  JET  AIRCRAFT. 

— San  Jose  State  Coll. ,  Calif. ;  and  Naval 
School  of  Aviation  Medicine,  Pensacola,  Fla. 
Research  Project  NM  001  109  1100!,  Report  no. 

12,  Aug.  12,  1956.  lit 6  p.  AD  119  593 

UNCLASSIFIED 

One  hundred  and  one  Jet  pilots  were  asked  to 
state  whether  they  preferred  duty  in  jet  aircraft 
or  in  propeller  aircraft  and  to  indicate  the  rea¬ 
sons  for  their  preference.  All  of  the  pilots  ex¬ 
cept  one  expressed  a  preference  for  duty  in  jet 
aircraft.  An  analysis  of  the  reasons  for  their 
preference  indicated  that  the  ipUgts  liked  Jet  air¬ 
craft  for  four  principal  reasons:  Jets  are  high 
performance  air  craft ;  J  ets  are  more  comfortable; 
there  is  a  greater  sense  of  accomplishment  and 
prestige  in  flying  Jets:;  and  jets  afe  easier  to  fly. 
(Authors'  abstract) 


Aviation  Medicine,  Pensacola,  Fla.  Special  Report 
no.  56-2,  Jan.  6,  1956.  ii+7  p.  AD  99  089 

UNCLASSIFIED 

Interviews  of  aviation  cadets  revealed  that  their 
spare  time  was  filled  with  watches,  code  practice, 
talk  about  flying,  and  relaxation,  ft  was'  also  found 
'that  'much  time  Was  'takeni  up  with'  llpaftngj,  pa'rt'lcuta'r  - 
"y  when  ifhe  weather  Waspoor.  Included!  are  sugges¬ 
tions  for  utilization  of  sport,  time  by  itfainlhg  'Unit#, 


6270 

Guba,  E.  G., 

and!  J..  W.  Getz  e  ls 

INTEREST  AND  VAI.UE  PATTERNS  OF  AIR  FORCE 
OFFICERS.  — -  Educational  and  Psychol,  Measure¬ 
ment,  i'6  (4i):  465-470.  Winter  1956. 

DLC  (BF1.E3,  v.  16) 

The  Ruder  Preference  Record!  and  the  Allport- 
Vemon-  Lindzey  Study  of  Values  were  administered 
a#  a  part  of  a  large  lottery  of  psychological  tests  to’ 
a  sample  of  approximately  two  hundred  Aif  Force 
officers  serving  as  instructors.  The  general  conclu¬ 
sions  reached  were:  <(!>)>  a  general  interest  patteFii 
exists  for  Air  Force  officers  independently  of  their 
flying  status;  (2)  their  interest  pattern  differs  mark¬ 
edly  from  that  for  men  in  general;  i(!3)'  the  interest 
pattern  for  officers  on  flying  status  differs  from  that 
lor  civilian  pilots  on  the  Kuder  scales;  (4)  the  pattern 
of  values  foi  the  officer  group  on  the  Study  of  Values 
uiffers  from  fliat  of  college  students;  and  ijffiji  the  find¬ 
ings  on  both  scales  support  each  other. 
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Highland,  R.  W. 

A  STUDY  OF  THE  REJLATIONSH1P  OF  ATTI¬ 
TUDES  TO  SUCCESS  IN  A  TECHNICAL  TRAIN¬ 
ING  COURSE.  -  Air  Force  Personnel  and  Train¬ 

ing  Research  Center.  Maintenance  Lab.,  Lowry 
Air  Force  Base,  Colo.  (Project  no.  7714,  Task  no. 
77246).  Research  Report  AFPTRC-TN-56-99,  July 
1956.  vUl+32  p.  AD  98  875  PB  127025 

The  extents  Were  Investigated  to  which  pre¬ 
academic  attitudes  predict  success  In  radio- oper¬ 
ator  training  to  which  actual  contact  with  radio- 
operator  training  Induces  attitudes  related  to  even¬ 
tual  success  or  failure  In  training.  Results  indi¬ 
cated  that  (1)  validities  of  the  Signal  Corns  Code 
Aptitude  Test  and  the  Radio  Operator  Aptitude 
Index  did  not  differ  significantly  from  the  validity 
of  precourse  scores  on  the  attitude  forms;  (2)  gen¬ 
eral  favorableness  scores  and  scores  based  on 
attitude  questionnaires  showed  significant  relation¬ 
ships  with  success  in  the  course  (these  relation¬ 
ships  were  larger  In  the  case  of  ln-course  admin¬ 
istrations  than  for  precourse  administration  and 
were  larger  for  scores  based  on  attitude  question¬ 
naires  than  for  general  favorableness  scores),  and 
(3)  less  favorable  ln-course  attitudes  toward  train¬ 
ing  are  caused  by  contact  with  training,  especially 
where  this  contact  involves  failure  experience. 
(From  the  AD  abstract) 


6269 

de  Rivera,  Ji. 

THE  UTILIZATION  OF  STUDENT’S  SPARE  TIME 
DURING  WORKING  HOURS.  —  Naval  School  of 
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Iverson,  M.  A., 

and1  H.  Tomlinson 

ATTITUDES  TOWARD  FLYING  TRAINING  AMONG 
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HIGH-SCHOOL  SENIOR  BOYS.  - American  Inst. 

for  Research,  Pittsburgh,  Pa.  (Contract  AF  18 
(600)-422);  issued  by  Air  Force  Personnel  and 
Training  Research  Center.  Personnel  Lab.,  Lack- 
land  Air  Force  Bose,  Tex.  (Project  no.  7701,  Task 
no.  77040).  Technical  Memorandum  no.  PL-TM-56- 
18,  Not.  1956.  lv+38  p.  AD  209  949 

UNCLASSIFIED 

A  survey  was  made  of  the  attitudes,  beliefs,  and 
personal  characteristics  of  high- school  senior  boys 
In  six  different  communities  to  determine  the  sta¬ 
tus  of  military  flight  training  in  the  boys'  plans 
for  the  future,  to  determine  unattractive  and  at¬ 
tractive  features  of  flight  training,  and  to  estab¬ 
lish  criteria  for  the  differentiation  of  boys  inter¬ 
ested  in  military  flight  training  from  those  who 
are  not.  The  results  Indicate  that  approximately 
half  the  boys  graduating  from  the  nation's  high 
schools  are  potential  applicants  for  flight  training 
when  they  report  for  military  service.  Groups  in¬ 
terested  in  flight  training  showed  few  significant 
differences  in  personal  and  background  informa¬ 
tion,  but  they  were  less  likely  to  have  definite 
vocational  plans,  and  they  had  more  experience 
with  flying.  Prominently  mentioned  reasons  in 
favor  of  learning  to  fly  were  the  future  vocational 
value  of  flying  skiUs,  and  Interest  in  flying.  The 
most  frequently  mentioned  reasons  against  learn¬ 
ing  to  fly  were  preference  for  non-flying  activities 
and  lack  Of  the  knowledge  needed  to  make  a  deci¬ 
sion.  The  group  as  a  whole  expressed  favorable 
opinions  about  the  Mf  force  and  its  program  of 
flight  training.  Ahout  half  the  boys  would  consider 
enrolling  in  a  high- school  course  in  aviation,  but 
most  of  these  would  be  students  already  oriented 
towards  flying. 

8273 

Knoell,  D.  M. 

RELATIONSHIPS  BETWEEN  ATTITUDES  OF 
BOMBER  CREWS  IN  TRAINING  AND  THEIR  ATTI¬ 
TUDES  AND  PERFORMANCE  IN  COMBAT.  - 

Air  Force  Personnel  and  Training  Research  Cen¬ 
ter.  Drew  Research  Lab*,  Randolph  Air  Force 
Base,  Tex.  (Project  BO;  7713,  Task  no,  77220). 
Report  no,  AiFPTRC- TN-56- 49,  Apriil  J956,  viM+44  ,p. 
AD  104  323  PB  124  130 

AtUtudef  of  42  B-29  bomber  crews  expressed 
in  1953  relative  to  a  combat  situation  were  compared 
to  those  expressed  by  the  same  crews  previously  In 
training.  Crew  attitudes  In  training  and  In  combat 
were  assessed  as  predictors  of  the  crews'  combat 
performance  ratings.  Both  attitude  surveys  were  lac- 
tor-analyzed  to  find  common  factors  suitable  for 
prediction  purposes.  In  addition,  the  Item  com¬ 
position  of  the  attitude  scales  and  the  attitude 
itruetures  shown  by  factor  analysis  were  com¬ 
pared  for  the  1952  and  1953  combat-crew  samples. 
The  results  support  earlier  studies  In  that  crew 
attitudes  measured  in  training  predict  rated1  crew 
combat  performance  significantly,  and  that  Crew 
attitudes  measured  in  combat  are  correlated  sig¬ 
nificantly  with  the  crews'  rated  combat  perform¬ 
ance.  Grew  attitudes  were  relatively  stable  from 
the  training  to  the  combat  situation  when  member¬ 
ship  remained  unchanged.  Certain  differences  were 
found  in  the  Item  composition  of  the  scales  and  in 
the  attitude  structure  shown  by  factor  analysis 
when  two  different  samples  of  combat  crews  were 
compared.  (From  the  author's  sumamry) 


6274 

Maag,  C.  H., 

and  J.  T.  Bair 

RELIGIOUS  VALUES  AS  DIFFERENTIATING  CHAR¬ 
ACTERISTICS  OF  NAVAL  AVIATION  CADETS. 

- U.  S,  Naval  School  of  Avt'aflon  Medicine,  Pefi'- 

isaepla,  Fla.  ((iR'esea? ©h  Pf  oijecit  Bo,  N'M1  '0.0®  il"08'  1“00>) 
Report  Bo.  15,,  May,  1956:.  7  p.  A©  105  692 

UNCI.ASSIFIED 

A  religious  values  questionnaire  was  construct¬ 
ed  of  17  statements  representing  positions  rang¬ 
ing  from  the  orthodox  to  the  agnostic  and  atheist¬ 
ic.  Each  subject  was  required  to  assign  these 
statements  to  a  five -point  Likert-type  scale.  The 
questionnaire  was  administered  to  a  terminal  pop¬ 
ulation  of  106  DOR  (drop  on  request)))  cadets  at  the 
termination  of  the  training  program  and  to  a  group 
of  130  successful  cadets  at  the  completion  of  their 
basic  flight  training.  C ross  -  validation  was  carried 
'Out  on  a  sample  of  540'  cadets.  The  results'  were 
negative,  In  that  the  Instrument  did  not  signifi¬ 
cantly  differentiate  between  the  religious  attitudes 
•of  those  who  completed  the  training  program  and 
those  who  voluntarily  withdrew,  provided  there 
existed  real  differences  to  their  religious  attitudes. 


6275 

Richey,  H.  W. , 

and  F.  R.  Ratliff 

THE  PRESTIGE  OF  AIR  FORCE  CAREER  FIELDS. 
— -  Air  Force  Personnel  and  Training  Research 
Center.  Lackland  Air  Fbrce  Base,  San  Antonio,  Tex. 
Development  Report  AFPTRC-TN-56-78,  June  1956. 
V+14  p.  AD  113  642  rB  125  885 

Career  field  prestige  was  found  to  be  a  highly 
reliable  concept  with  airman,  Non-Commissioned 
Officer,  and  company  grade  officer  judge  groups. 
Agreement  was  almost  complete  among  the  three 
groups  regarding  the  rank  order  of  38  career  fields 
on  prestige.  Career  fields  with  titles  and  duties 
implying  "professional"  and  "semi-professional" 
status  received  the  highest  ratings.  Intermediate 
ratings  were  given  career  fields  engaged  In 
"skilled,”  clerical,  and  distribution  functions.  Those 
career  fields  concerned  with  "semi-skilled,  "  and 
"unskilled"  'Services  stood  relatively  low  on  prestige. 
(From  the  authors’  summary) 

6276 

'RoSeBberg,  S- 

SIMII.ARITY  O'F  INTEREST  AND  ATTITUDE  MEAS  - 
■URES  AS  A  PREDICTOR  OF  INTERPERSONAL 
RELATIONSHIPS  IN  A  MEDIUM-BOMBER  CREW, 

==.  Air  Force  Personnel  and  Training  Research 
Center.  Crew  Research  Lab.,  Randolph  Air  Force 
Base,  Tex.  Research  Report  no,  AFPTRC-TN- 
58-103,  Aug.  1956.  v+22  p.  (Project  no.  7713,  Task 
no.  77226).  AD  98  878  f'B  127  026 

A  study  was  made  of  the  value  of  Interest  and 
attitude  s!  mllarlty  In  the  prediction  of  sociometric 
Choices  among  B- 29  crew  members.  Si'mi'la'fity  be¬ 
tween  pairs  of  persons  was  defined  as  the  corre¬ 
lation  between  their  scores  on  a  108 -Item  Inventory 
administered  before  crew  training .  The  soclometrlc 
measure  was  derived  after  two  months  of  training 
from  the  preferences  of  crew  members  for  other 
crew  members  In  five  different  activities.  Similar  - 
•tty  of  Interest  and1  attitude  Was  found  to  have  a 


7.  PERSONNEL 


.mail  but  statistically  significant  correlation  with 
soclometrlc  ratings.  The  average  correlation  of  of¬ 
ficer  and  airman  ratings  when  officers  were  ratees 
was  .28.  stele  that  for  airman  ratees  was  only  .10.5,.. 


9277/ 

Voas,  R.  B. 

CAREER  PLANS  OF  STUDENT  AVIATORS. - Naval 

School  Of  Aviation  Medicine,  Pensacola,  Fla.  Special 
Report  no,  56-22,  Aug.  10,  1956.  11+5  p.  AD  112  8*2 

UNCLASSIFIED 

The  career  plans  of  639  naval  cadets  and  208  ate? 
atton  Officer  candidates'  were  analyzed  to  determine 
the  proportion  who  were  considering  service  ca¬ 
reers.  Fifty- five  per  cent  of  the  cadets  were  con¬ 
sidering  service  careers  compared  to  only  36  per 
cent  of  the  officer  candidates.  In  contrast,  51  per 
cent  of  the  officer  candidates  had  career  plans 
which  did  not  Include  regular  service,  compared  to 
only  26  per  cent  of  thv  cadets  In  the  same  category. 
These  differences  appeared  to  be  based  primarily 
on  the  procurement  source  (enlisted  service  or  ci¬ 
vilian  life)  and  the  educational  level  of  the  students 
In  each  program.  (Author's  summary) 


6278 

Voas,  R.  B., 

and  L.  S.  Marvin 

COMPARISON  OF  TH'E  REASONS  FOR  ENTERING 
FLIGHT  TRAINING  GIVEN  BY  OFFICERS,  AOC'S, 
AND  NAVAL  CADET$.  —  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.  Special  Report  no.  56-29, 
Nov.  13.  1956.  11 +  7  p.  AD  118  825  UNCLASSIFIED 

This  report  gives  the  results  of  a  survey  of  the 
reasons  given  by  423  student  pilots  for  volunteering 
for  aviation  training.  Enlisted  students  gave  the  de¬ 
sire  to  fly,  the  value  of  the  experience  and  training 
gained  in  the  program,  the  opportunity  to  be  an  offi¬ 
cer,  the  opportunity  to  fly  the  most  modem  planes, 
and  good  pay  as  primary  reasons  for  entering  the 
program.  Gne-fourth  of  the  cadets  and  one -third  of 
the  aviation  officer  candidates  indicated  that  the  draft 
had  an  important  influence  on  their  decision.  Officer 
students  differed  from  cadets  in  that,  aside  from  in¬ 
terest  in  flying,  they  primarily  stressed:  the  oppor¬ 
tunities  for  extra  pay  and  SHore  duty.  (Authors'  sum¬ 
mary,  modified) 


6279 

Voas,  R  B. . 

and:  L  S  Marvin 

REASONS  GIVEN  BY  STUDENT  PILOTS  FOR  AND 
AGAINST  A  SERVICE  CAREER  —  Naval  School  of 
Aviation  Medicine.  Pensacola,  Fla.  Special  Report 
no,  56-28,  Nov.  6,  1956.  ii  +  1 1  p.  AD  118  826 

UNCLASSIFIED 

As  indicated  by  a  survey  of  student  pilots,  the  rea¬ 
sons  for  choosing  a  service  career  were:  desire  to 
keep  flying,  financial  security,  and  pride  in  the  serv¬ 
ice.  Most  frequently  mentioned  as  reasons  for  leav¬ 
ing  the  service  were:  dislike  of  regimentation,  belief 
that  living  conditions  were  detrimental  to  family  life, 
and:  belief  that  advancement  was  more  rapid  Ih  cii'v.il- 
ian  life. 


6277-6284 


6280 

Webb,  W.  B., 

and  E.  P.  Hollander 

COMPARISON  OF  THREE  MORALE  MEASURES:  A 
SURVEY,  POOLED  GROUP  JUDGMENTS,  AND 

SELF-EVALUATIONS.  _ Jour.  Applied  Psychol., 

40  (1):  17-20.  Feb.  *956.  DLC  (BF1.  J55,  v,,  40) 

Essentially  the  same  as.  the  report,  Item  no. 
36*0,  yei.  m. 


g.  Personal  Factors 

{age,  sex,  race,  body  measurtmtn t s ,  #<t>'c4) 


6281 

Anderson 

HOW  BIGBfHE  PROBLEM  OF  AGING  IN  MILI¬ 
TARY  AVIATION?  es  In:  Aviation  medicine 
.symposium:  the  aging  ipllot,  p.  I  +4,  U.  S.  Air 
FOreei.  i[Unnumbered  report],  *958:, 

DNLM  (W3.AV16,  1958) 

The  Air  Force  will  be  faced  with  an  Increasing 
pilot  aging  problem  over  the  next  |@  to  |5  years 
which  will1  level  off  a#  the  present  30  to  40  yeaf 
group  retires  from  active  flying.  Following  this 
period  will  be  a  drop  off  corresponding  to  the  de¬ 
creased  training  period  following  World  War  0. 

With  the  changes  occurring  In  aircraft  and  missions, 
the  older  ipllot  may  never  be  neededi.  The  need  for 
ground  officers  with  flying  training  and  experience 
is.  .the  real  Justification  for  the  older  pilot  on  flying 
status, 

6282 

AVIATION  MEDICINE  SYMPOSIUM:  THE  AGING 
PILOT.  ill,  S,  Air  Fbree.  {unnumbered1  Report,, 
no  place],  1956.  73  p.  DNLM  (W3.AV16,  1956) 

This  is  a  series  of  papers  presented  at  the 
Aviation  Medicine  Symposium  of  March  15-16, 

1956,  held  at  Headquarters  Air  Materiel  Command, 
Wright -Patter son  Atr  Force  Ba'se,  Ohio.  Pertinent 
papers  are  abstracted  separately,  see  Items  no,-. 
5536,  62:8f,  6284,  6285,  6306',  6301,  8302,  6303, 
8304.,  3308.  and  6310. 

6283 

Blrren,  J.  E. 

PSYCHOLOGICAL  UMITATK)NS  THAT  OCCUR 

WITH  AGE.  - Public  Health  Reports,  71  (12): 

**73  4  178.  Dec.  1956.  DLC  (RA11.B17,  V.  71) 

One  of  the  most  significant  results  of  research 
on  age  changes  In  the  nervous  system  is  the  im¬ 
plication  of  a  generalized  slowing  of  al'l  voluntary 
responses.  Evidence  indicates  that  there  are 
grounds  for  regarding  the  age  change  in  response 
latency  as  a  general  property  of  the  central  nerv+ 
ous  system..  The  longer  response  latencies  appear 
to  have  their  greatest  consequence  for  complex  or 
serial  activities.  (From  the  author's  summary) 


6284 

Byrnes,  V.  A. 

PRACTICAL  VISUAL  STANDARDS  FOR  AGING 
ipltLOTS.  =•  line  Aviation  .medicine  isy.mposium: 


6285-6290 
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the  aging  pilot,  p.  10-15.  ®.  S.  Air  Force.  [Un¬ 
numbered  report  1.  1956.  DNLM  (W3.AV16,  1956.) 

The  only  frequent  visual  effect  of  aging  that  re¬ 
quires  specific  consideration  from  the  standpoint  of 
visual  standards  for  flying  is  decreased  accommo¬ 
dative  function.  Since  this  can  be  corrected,  it  is 
reasonable  to  retain  individual's  on  flying  Status  if 
suitable  corrective  lenses  are  worn.  In  general,  the 
wearing  of  presently  designed  presbyopic  corrections 
is  not  compatible  with  the  flying  task  in  jet  aircraft. 

If  a  single  standard  is  to  be  required  for  all  pilots,  It 
is  reasonable  to  disqualify  all  individuals  as  pilots 
when  they  are  unable  to  read  maps  and  small  print  at 
20  inches  from  the  eye  under  dim  illumination.  With 
the  advent  of  an  all-jet  Air  Force  an  adequate  optical 
means  of  correction  for  the  accommodative  defect 
must  be  produced  Or  else  the  termination  Of  the  use¬ 
ful  flight  careers  of  personnel  must  coincide  with'  the 
need  for  presbyopic  correction. 


6285 

Carlson,  W.  A. 

MENTAL  ADAPTATION  OF  THE  AGING  PILOT 
TO  PLYING  IN  THE  JET  AGE*  ^  hi1:  Aviation 
medicine  symposium:  the  aging  pilot,  p.  44-52. 

It.  S',  Air  Force.  [Unnumbered  report],  1'956. 

DNLM  (W3.AV16,  1956/ 

Psychological  changes  (intelligence,  fatigue, 
reaction  time,  attitude,  involutional  period)  asso¬ 
ciated  with  aging  are  briefly  reviewed  in  relation 
to  the  aging  pilot.  Mental  adaptation  to  the  jet  fly  - 
mg  age  is  a  particular  situation  aging  pilots  face 
and  shows  Individual  variation  ranging  from  good1 
to  poor.  The  methods  of  adaptation  (by  sublima¬ 
tion,  rationalization)  also  vary  greatly. 


6286 

Clay,  H.  M. 

AN  AGE  DIFFICULTY  ©i  SEPARATING  SPATIAL¬ 
LY  CONTIGUOUS  DATA.  - Jour.  Gerontol.,  11 

'(31)1;  3i'8-322,  July  1956*  ©NiLM: 

The  task  of  arranging  fifty  numbered  counters 
in  five  rows  and'  five  columns  of  squares  to  add 
up  to  the  mafiguyi'l1  total  printed  for  each  on  a 
checker  board  was  given  under  two  display  condi¬ 
tions  to  66  subjects  between  twenty  and  sixty 
years  of  age.  The  task  was  carried'  out  correctly 
by  almost  all1  subjects  when  the  rows  and1  columns 
were  clearly  separated  In  the  display.  When  the 
task  was  presented  for  the  second  time  under  con¬ 
ditions  In  which  the  two  seta  of  squares  for  rows 
and  columns  overlapped,  there  was  a  significant 
decline  in  accuracy  with  age,  accompanied  by  a 
rise  In  time  taken.  Some  of  the  older  subjects 
seemed  to  have  difficulty  in  separating  relevant 
from  Irrelevant,  but  similar,  items  In  close  prox . 
lmlty.  (Author's  summary) 

6287 

Coates.  T.  A 

THE  "AGING"  AIR  LINE  PILOT.  -  Air  Line  Pilot, 

25  (6):  2:  14-15.  June  1956. 

DEC  (TLS01.A5537.  v.  25) 

in  dealing  with  the  aging  pilot,  emphasis  is  placed 
on  the  importance  of  functional  age  instead  of  cfeon- 


ol'ogicai'  age  liv  the  measurement  of  safe  and  efficient 
performance  of  flight  duties.  Mention  is  made  of  the 
changes  in  vision,  nearing,  and'  psychomotor  function 
associated  with  aging.  An  older  pilot  who  is  men¬ 
tally  and'  iphysiea'l'iy  alert  and  well  versed1  in  aircraft 
operation  is  considered  safer  than  a  younger,  inex¬ 
perienced  ipi'lot . 


6288 

Dagorn,  R. , 

and  G.  Soussen 

|[ AGING  GF  THE  A®eRAFT  ®t»M>ii]l  Le  vielWisse- 
ment  du  pi'lote  d'avion.  —  Revue  fran^aise  de 
gerontologie  (Paris).  2  (.3):  123-131.  June  1956. 

In  French.  DNLM1 

The  stress  of  high  speed,  high  altitude  flight  is 
associated  with  the  organic  changes  of  aging.  Evalu¬ 
ation  of  the  early  psycho-physiological  signs  of 
aging  is  very  complex.  Consideration  is  given  to 
visual',  cardiovascular,  psychosomatic,  and1  psychic 
changes  occurring  with  age.  The  'lattef  two  changes 
indicate  uMitoess' for  flight  duty.  Major  individual1 
variations  in  the  aging  process  indicate  that  adequate 
'physical1  tonus  and  health,  plus  absence  of  excess, 
permit  the  prolongation  of  flight  activity. 


6289 

Di  Maeco,  G. 

|[AGE  AMi»"reES'Bf^igi.  TO  HYPOXIA]  Eta  e  re- 

si  stenza  alia  ipossia. - Rivista  dl  medicina 

aeronautica  (Roma),  19  (2):  311-315.  April-June 
11956,  to'  Italian,  with  English  summary  (p:  314). 

DLC  ('RC1050.R56,  v.  19) 

Adult  guinea  pigs  of  about  300  grams  weight 
were  more  resistant  to  hypoxia  (simulated  altitude 
of  276  mm.  Hg)  than  older  animals  weighing  over 
500  grams.  These  findings  may  be  considered  as 
an  expression  Of  the  gradual  decrease  in  the  limi¬ 
tations  of  organic  adaptation  involving  both  central 
andi  peripheral  processes'. 


6290 

Dupe rt uis,  C.  W. , 
and1 1.  'Emanuel1 

A  STATISTICAL  COMPARISON  OF  THE  BODY 
TYPING  METHODS  OF  HOOTON  AND  SHELDON. 

Western  Reserve  Unlv. ,  Cleveland,  Ohio 
('Contract  AF  18(600)- 30),;  ai*i  Wright  Air  Develop¬ 
ment  Center.  Aero  Medical  Lab: ,  Wrlght-Patterson 
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Body  type  component  ratings  made  according 
to  the  standards  of  Hooton  and'  Sheldon  were  com¬ 
pared  In  a  sample  Of  500'  Al'P  Force  flying  per¬ 
sonnel,  Correlation  coefficients  for  the  two  filings 
of  the  same  components  are  as  follows:  first  com¬ 
ponent,  .  82:  second  component,  :83“  third  com¬ 
ponent,  :86l;  gynandromorphy,  .66;  dysplasia,  .05. 

On  the  average,  the  Hooton  ratings  were  .54'  unit 
more  thin  the  Sheldon  ratings  fof  the  first  com¬ 
ponent  ,  1  ii00!  unit  l'e  SB  for  the  second1  component,  and1 
•67  unit  more  for  the  third  component.  For  all  three 
primary  components  Identical  ratings  were  given  to 
33.71  of  the  cases'  while  an  absolute  deviation  of  one 
unit  occurred  to'  50.3%  of  the  eases',  s  deviation  of 
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two  In  1 5.5%  of  the  cases,  and  a  deviation  of  three 
units  occurred  In  .0%  of  the  cases.  SIS  subjects  were 
given  Identical  body  type  ratings  according  to 
both  systems.  Regression  equations  are  given  for 
the  relationships  between  the  primary  components, 
but  the  standard  errors  of  estimate  are  too  high 
to  permit  accurate  equation  of  body  type  assess¬ 
ments  on  the  same  Individual.  (Authors'1  abstract) 
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Durnin,  J.  V.  G.  A. , 
and  V.  MlkUllclc 

TH'E  INFLUENCE  OF  GRADED  EXERCISES  ON 
TH'E  OXYGEN  CONSUMPTION,  PULMONARY 
VENTILATION  AND  HEART  RATE  OF  YOUNG 
AND  ELDERLY  "MEN.  ===  Quart.  Jour.  Exper. 
Physiol.  (London),  4®  ('4,)-:  442-452.  Oct,  1956. 

•DNLM 

Oxygen  consumption,  pulmonary  ventilation,  and 
heart  rates  were  recorded  In  two  groups  of 
healthy  men,  one  aged  20-30  years  and  the  other 
aged  55-65,  performing  graded  exercise  on  an  arm 
and  a  treadmill  ergometer.  No  significant  differ¬ 
ences  In  these  measurements  were  found",  nor  In 
oxygen  extraction  or  ventilation  equivalent  for  oxy¬ 
gen  between  the  groups  with  arm  exercises.  "Light 
exercise  on  the  treadmill  gave  glgnlfldahtly  dif¬ 
ferent  values  for  the  elderly.  The  latter  used  more 
energy,  had  a  lower  respiratory  efficiency  and  a 
higher  puls*  Site  for  walking  than  the  young  men. 
Heavier  treadmill  exercise  further  Increased  these 
differences  between  young  and  old.  Elderly  men 
performed  difficult  exercise  efficiently  while 
stationary,  whereas  walking  caused  marked  tower¬ 
ing  of  efficiency.  (Authors*  summary,  modified) 

6292 

Falzone,  J.  A»,, 

and  N.  W.  Shock 

PHYSIOLOGICAL  LIMITATIONS  AND  AGE. 

Public  Health  Report*,  fl  (12):  1185- 1193.  Dec. 
1956.  DLC  (RA11.B1'7,  v.  71) 

A  review  of  experimental  studies  on  physio¬ 
logical  changes  with  age  Indicate  that,  under  rest¬ 
ing  conditions,  the  aged  human  is  usually  able  to 
maintain  uniformity  of  the  Internal  environment. 
However,  when  increased  demands  are  placed  on 
a  number  of  organ  systems,  impairment  of  func¬ 
tion  can  often  be  detected.  Thus,  the  primary 
characteristic  of  the  older  Individual  Is  a  reduc¬ 
tion  in  reserve  capacities  which  makes  him  more 
vulnerable  to  stresses.  These  changes  take  place 
gradually  and  may  be  attributed  to  a  loss  of  fun- 
tloning  tissue  and  alterations  In  cellular  metabo¬ 
lism.  The  causes  of  this  loss  have  not  been 
identified.  (From  the  authors'  summary) 
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Ghiringhelli,  G., 

E.  Bosisio,  and  M.  Repaci 
(CONTRIBUTION  fO  THE  KNOWLEDGE  Of  RE¬ 
SPIRATORY  PHYSIOLOGY  IN  CONDITIONS  Of 
REST  AND  M'USCUIAR  WORK  IN  PRESENI'LE  AND 
SENILE  SUBJECTS!],  Contflbuto  alia  Coho  SC  enza  della 
flsiologia  respi'ratorla,  in"  condizioni  di  ripOSo  e  ch 
lavoro  muscolare,  ncl  soggetti  in  eta  presenile  e  se¬ 
nile.  - — -  Ri vista  dl  medlclna  aeronautlca  (Roma),  1(9" 


(3)i:  486-510.  July-Sept.  1956.  In  Italian,  with  Eng¬ 
lish  summary  (p.  505-506).  ©LC  ("RC1"050.R56,  v.  19) 

A  detailed  study  was  made  of  the  respiratory 
function  of  32  normal  old  men  (mean  age,  68 
years)  during  rest  aiidi  exercise,,  as  compared  to 
that  of  younger  subjects.  Numerical  and  graphic 
data  are  giver  for  affl  values  investigated1.  Maxi¬ 
mum  pulmonary  ventilation  and  maximum  expira¬ 
tory  volume  per  second  were  lower  than  the  theo¬ 
retic  values.  The  available  fraction  of  Vital1  capac¬ 
ity  was  reduced  in  comparison  with  young  subjects. 
Pulmonary  ventilation  increased  with  increasing 
muscular  exercise  and"  oxygen  consumption;  at  mus¬ 
cular  work  above  50  watt  the  ventilation  progres¬ 
sively  eXceedidl  the  oxygen  consumption  and  partial 
ihypoxemia  developed. 
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‘Heglin,  H.  J. 

PROBLEM  SOLVING  SET  IN  DIFFERENT  AGE 
GROUPS.  - — .  Jour.  Gerontol.,  fi  (3):  310"-3'1'7. 
July  1956.  DN'LM 


One  hundred  subjects  in  each  of  three  age 
groups  (median  ages  of  60.02,  31.75,  and  16.05) 
were  compared  for  differences  in  susceptibility  to 
set,  ability  to  surmount  set,  and  tral  nubility  In 
avoiding  set.  The  two  vests  used  were  #)"  a  varia¬ 
tion  of  Luchin's  water  jars  test,  and  (2)  adaptation 
of  an  alphabet  maze  test.  In  four  analyses  of 
variance,  age  differences  were  found  to  be  signifi¬ 
cant  on  both  susceptibility  and  surmounting  scores 
for  both  tests.  Analyses  of  t»  ratios  and  the  mean 
trends  revealed  that  on  the  first  test  given,  the 
older  group  showed  generally  more  set  on  all 
measures.  The  middle-age  group  showed  less  set 
and  the  younger  group  least.  The  middle-age 
group  showed  least  set  after  training.  The  older 
subjects  improved  least  with  training.  (Author's 
summary,  modified) 
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He  lion,  R.  F., 

and  A.  R.  Lind" 

OBSERVATIONS  ON  TH'E  ACTIVITY  OF  SWEAT 
GLANDS  WITH  SPECIAL  REFERENCE  TO  TH'E 
INFLUENCE  OF  AGEING.  —  Jour.  Physiol.  ( London) , 
133  (I);:  132-144.  July  27.  1956. 

DLC  (QP1.J75,  v.  133) 

Palmar  sweat  gland  activity  during  exposure  to  a 
hot  or  cool  environment  was  estimated  by  examination 
of  finger  imprints  in  young  (18-23  years)  and  older 
(44-57  years)  men.  Exposure  to  heat  resulted  In  both 
age  groups  in  a  marked  reduction  in  "fully  active" 
palmar  glands  and  an  Increase  in  "partially  active” 
glands,  with  a  reduction  of  25%  in  the  total  number  of 
glands  during  the  change  from  a  cool  to  a  hot  environ¬ 
ment.  General  body  sweat  appeared  significantly 
later  after  exposure  to  heat,  and  showed  slower 
changes  in  response  to  work  loadi,  in  older  subjects. 

In  tooth  age  groups,  the  onset  of  sweating  was  assoc i - 
ated  with  a  rise  in  skin  temperature  without  a  rise  in 
rectal  temperature;  with  continued  heat  exposure  a 
correlation  was  observed  between  rectal  temperature 
and  sweat  rate. 
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Mellon,  R.  F., 

A.  R.  Lind,  and  J.  S.  Weiner 
THE  PHYSIOLOGICAL  REACTIONS  OF  MEN  OF  fWG 
AGE  GROUPS  TO  A  HOT  ENVIRONMENT.  —  Jour. 
'Physiol1.  (!London')i,  i'33"(l'])]:  M8-H3L  July  27,  1956, 

DLC  (QP1.J75,  v.  133) 

A  comparative  study  was  made  of  the  circulatory 
and  thermoregulatory  responses  of  young  men  (mean 
age  26  years)  and  older  men  (mean  age  43  years) 
during  the  performance  of  a  four-hour  work  and1  rest 
task  in  heat  '((37.18'°  C.  dry  bulb  and  29.4°  G:.  Wet  bulb:);. 
Older  subjects  showed  a  small  but  consistently 
greater  rise  in  body  temperature,  a  lower  sweat  rate 
during  work  and  a  higher  sweat  rate  during  rest,  a 
higher  pulse  rate,  and  a  greater  mean  forearm  blood 
flow.  No  significant  intergroup  differences  were  ob¬ 
served  in  metabolic  rate  or  blood  pressure,  and  no 
correlation  was  found  between  forearm  blood  flow 
and  pulse  rate  or  blood  pressure. 
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Kumnick,  L.  S. 

AGING  AND  DECAY  ©F  PUPILLARY  PSYCHOSEN- 
SORY  RESTITUTION.  —  Jour.  Gerontol'.,  M  (®)e  46- 
52.  Jan.  1956.  DNLM' 

Pupl'llographlc  data  from  94  apparently  normal 
subjects  between  ‘he  ages  of  7.5  and  90.8  years  re¬ 
vealed  that  decay  of  pupillary  psychosensory  restitu¬ 
tion  was  greater  in  pupillary  dilation  than  was  con¬ 
striction  for  all  age  groups,  and'  greater  for  the 
middle  age  range  (18  to  50  years)  than  for  the  young¬ 
est  and  the  oldest  igroupf .  Changes  in  parasympa¬ 
thetic  -  sympathetic  relationship  seem  to  be  reflected 
in  this  phenomenon.  '(Author 'if  summary,  modified) 
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Kumnick,  L.  S. 

AGING  AND  PUPILLARY  RESPONSES  TO  LIGHT  AND 
SOUND  STIMUIJ.  —  Jour.  Gerontol'.,  fi  (#:  38-45. 
Jaii.  1956.  DN'LM 

The  following  conclusions  were  drawn  from  results 
of  a  pupillographic  study  of  pupillary  response  to  light 
and  sound  stimuli  in  94  subjects  between  7.5  -  90.8 
years  of  age:  (1)  no  significant  difference  in  rate  of 
change  occurs  with  age  in  mean  maximum  and  mini¬ 
mum  diameters,  extent  of  constriction,  and  response 
velocity  as  revealed  by  the  tests  of  deviation  from 
linear  regression;  (2)  age,  as  well  as  fatigue  and  res¬ 
titution,  affects  the  velocity  of  pupillary  response  to 
light  and  sound  stimuli  dissimilarly  in  parts  (10. >1  sec¬ 
onds)  of  the  total  process  of  constriction;  and1  ((3);  age 
does  not  affect  the  relative  control  of  the  iris  over 
the  amount  of  light  striking  the  retina  for  the  older 
pupil',  in  proportion  to  initial  size,  constricted  as 
much  as  the  young.  Conditions  of  fatigue  and  restitu¬ 
tion,  however .  influence  the  relative  control.  The 
Older  eye  apparently  does  not  react  as  feebly  as  :s 
generally  assumed.  (From  the  author's  summary) 


Data  obtained  by  means  of  pupl'Hography  for  94 
apparently  normal  subjects  between  the  ages  of  7.5 
and  90.8  years  revealed  the  following:  (1)  the  la¬ 
tency  and  duration  of  pupil1  constriction  ts  not  af¬ 
fected  by  increasing  age  (except  In  the  Initial  re¬ 
sponse)  tout  toy  the  pupillary  conditions  of  fatigue , 
restitution  and  decay  of  restitution  at  certain  age 
levels;  (2)  the  two  latencies  (constriction  and  dila¬ 
tion)  behave  differently  tin  relation  to  original  diam¬ 
eter  i(at  onset  of  light  stimulation),  the  latency  of 
pupil  constriction  showing  much  less  increase  than 
the  latency  of  pupil  dilation  with  increase  of  orig¬ 
inal  diameter ;  and'  ('3)'  the  average  duration  of  pupil 
constriction  varies  with  original  diameter,  increas¬ 
ing  with  increase  of  original  diameter.  The  size 
of  the  original  pupil  diameter  decreases  with  in¬ 
creasing  age.  The  aver  ago  velocity  per  'O',  |  secondl 
decreases  with  increasing  age  and  occurs  later 
•in  the  secondl  of  stimulation  in  older  groups. 
(Author's  summary,  modified) 

6300 

LautzenhelSer 

DISCUSSION  OF  NAVY  POLICY  FOR  USING  NAVY 
PILOTS,  ssb-  in:  Aviation  medicine  symposium:  the 
aging  pilot,  p.  '71*73'.  Ut  ;S.  Air  Force,.  ,f Unnum¬ 
bered  report],  1956.  DN'LM  (W3,  AVI 6,  1956) 

The  Navy  classifies  pilots  according  to  age  and 
visual  acuity.  Should  any  pilot  fail  to  meet  the 
physical  requirements  prescribed  for  his  group, 
one  of  the  following  dispositions  apply:  (!)  continu¬ 
ation  of  unrestricted  flying  subject  to  waiver  of 
defects;  (2)  restriction  to  flight  duties  of  the  next 
service  group;  (3)  restriction  to  duties  of  lessened 
tempo;  (4)  restriction  to  limited  flight  duties:  (5) 
temporary  suspension  of  flight  status;  and'  (<6)  cessa¬ 
tion  of  flight  status. 
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McCann,  J.  P. 

AIR  FORCE  POUCY  AND  THE  AGING  PILOT  —  In: 
Aviation  medicine  symposium:  the  aging  pilot,  p. 
65*7®'.  W.  S.  Air  Force.  ||'Unnumberedi  reportl]!,  1956,. 

DNLM  (W3.AV16,  1956) 

At  the  present  time,  no  specific  Air  Force  poi'icy 
on  age  exists.  However,  several  directives  have  a 
direct  bearing  on  it,  The  most  iSiportant  one  to  the 
pilot  is  that  of  the  Central  Flight  Status  Selection 
Board.  It  is  responsible  for  (1)  paying  flight  money 
only  to  fliers  with  the  best  combat  potential  in  1'ime 
of  War,  (2)  screening-out  rated  off  icers  failing  to 
•meet  this  requirement,  and'  (3)  keeping  those  remain¬ 
ing  on  status  proficient  tn  the  most  current  aircraft. 
Closely  aii'ied'  to  the  screening  process  is  the  policy 
•of  rotation  of  flying  officers.  Every  six  years  each 
pilot  is  given  a  flying  job  as  his  primary  assignment . 
it  is  recommended'  that  aircraft  and  pilots  be  objec¬ 
tively  e valuatedi  as  to  who  i#  better  qualified  to  fly 
What  type  of  aircraft  at  what  age-  Much  of  fhiisi  will' 
depend  on  the  pilot's  personal  motivation  and'  physical 
condition 
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kumnick.  L.  S. 

AGING  AND  THE  LATENCY  AND  DURATION  OF 
PUPIL  CONSTRICTION  IN  RESPONSE  TO  LIGHT 
AND  SOUND  STIMULI.  -  Jour .  Gerontol'.,  li  ( 4i)i: 

391-396.  Oct.  1956.  DNLM 
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Moritz .  H.  C . 

THE  PSYCHIC  STRESSES  OF  THE  JET  AGE.  —  In: 
Aviation  medicine  symposium:  the  aging  pilot:,  pi. 
35-43.  U.  S.  Air  Force.  i[ Unnumbered  report],,  1956. 

DNLM  (W3.AV16,  1956) 
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A  brief  review  is  presented1  of  the  mental-stress- 
produeing  factors  affecting  aviators  generally  and' 
older  pilot's  (over  35  years  of  age')  specif ieally .  The 
aging  pilot's  performance  is  affected  by  slowness  of 
mental  functions;  poor  judgment,  especially  under 
pressure  and  if  exercised  in  high-performance  air¬ 
craft;  physical  and  mental  fatigue;  anxiety  produced 
by  the  introduction  of  new  aircraft  types;  dislocation 
or  alteration  of  personal  goals;  and  the  general  vi¬ 
cissitudes  of  military  tile  causing  motivational  fluc¬ 
tuations.  Utilization  of  the  older  military  pilot  re¬ 
volves  around  four  things;  (1)-  the  maintenance  of 
good  physical  status  and  physical  reserves;  (2;)  the 
maintenance  of  high  levels  of  positive  motivation; 

(3)  the  maintenance  of  active ,  curious,  and  acquisi¬ 
tive  mental  attitudes;  and  (4)  providing  a  planned 
career  including  a  planned  retirement. 
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Morris,  A,  H., 

N.  W.  Shock,  M.  Landowne,  and  J;.  A.  Fa-1  zone 
PULMONARY  FUNCTION  STUDIES:  AGE  DIFFER¬ 
ENCES  IN  LUNG  VOLUMES  AND  BELLOWS  FUNC¬ 
TION.  =  Jour.  Gerontol.,  it  (4);  379-387.  Oct. 
1956.  DNLM 

Lung  compartments  and  bellows  function  of  135 
males  between  the  ages  of  20  and  90  years  showed 
significant  Increase  In  the  fixed  lung  spaces  (resid¬ 
ual  volume)  at  the  expense  of  mobile  lung  spaces 
(vital  capacity)  with  Increasing  age.  The  average 
reduction  of  17.5  cc.  per  square  meter  per  year  In 
vital  capacity  and  Increase  of  13.0  cc.  per  square 
meter  per  year  In'  residual  volume  were  signifi¬ 
cant.  The  decrease  of  4.5  cc.  per  square  meter  per 
year  in  total  lung  capacity  was  commensurate  with 
body  size.  Reduction  in  maximal  breathing  capacity 
was  attributed  primarily  to  lesser  augmentation  of 
breathing  rate  in  the  older  subjects.  (From  the 
authors'  summary))  (28  fefOfehcei)' 
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Olson 

DO  ENT  PROBLEMS  POSE  A  THREAT  TO  OLDER 
FLYERS  ?  to?  Aviation  medicM®  symposium:  the 
aging  pilot,  p.  23-34.  U.  S.  Air  Force.  [Unnumbered 
report),  1956.  DNLM  (W3.AV16.  1956) 

The  necessity  is  emphasized  for  flight  surgeons  to 
constantly  endeavor  to  establish  an  early  diagnosis 
and  institute  appropriate  treatment  of  all  otorhlno- 
laryngological  conditions.  Some  of  the  symptoms 
and  signs  to  be  watched  in  older  pilots  are:  (1)  deaf¬ 
ness,  especially  when  both  low  and  high  frequencies 
are  involved  and  previous  tests  showed  good  hearing, 
indicating  serous  otitis;  (2)  persistent  otalgia  with  no 
local1  cause  evident,  indicating  early  nasopharyngeal1 
malignancy;  (3)  any  nodule  of  ulceration  indicating  a 
ipotentiali  malignancy  until1  proven  otherwise  by  bi¬ 
opsy;  (4)  bleeding  from  the  eaf  canal1,  hose  or  throat; 
<((&)'  marginal  drum  perforation';  and!  («)'  chronic 
otorrhea. 
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PSYCHOLOGICAL  ASPECTS  OF  AGING:  PROCEED¬ 
INGS  OF  A  CONFERENCE  ON  PLANNING  RE¬ 
SEARCH,  BETHESDA.  MD. ,  APRIL  24-27,  1955. 

Ed.  by  J.  E.  Anderson.  vlll*323  p.  Washington. 
©.  C.  :  American  Psychological  Association.  Inc . . 
1956.  DLC  f(i>B'F724lJ8l.O,6',  1955) 


This  volume  encompasses  32  papers  by  various 
authors,  some  of  which  deal  with  topics  of  aero- 
medfcal  interest,  it.  e.,  Assessment  of  aging,  by 
J.  E„  Anderson  (p-  75-80);  Physiological  and1  ana¬ 
tomical  changes  in  the  Central1  nervous  system 
with  age,  by  E.  Stretcher  (p.  94-96);  The  signifi¬ 
cance  of  age  changes  in  speed  of  perception  and 
psycho  motor  skills,  by  J).  'E„  Blrren;  Problems  of 
aging  in  perceptual  and  Intellective  functions,  by 
Harold  E.  Jones  (p.  135-139);;  Psychological  aspects 
of  aging:  jperceptuai1  research,  by  It  Ml  Mensh  ((p. 
140- 146);  and1  Age  and  functional1  ‘efficiency,,  by  Ji. 
Brozek  (p.  245-248).  (380  references) 
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Sandgren,  N. 

[CONSIDERATIONS  ON  THE  AGING  AIRLINE  PI- 
'LOTjl  Synpunkter  pi  den  ildfande  trafikflygaren  1 

flvgtjansten. - Meddelanden  frin  Hyg-  och  naval - 

imediGtn|l&‘  ni'mhdCh'  ((StoCkholmi);,  5  (31))[  66-71.  195ft 
to  S'wedlshy  With  English  summary  i(ip,  7,0.)).  DM'LM1 

A  pilot  is  capable  of  fulfilling  this  functions  as  ah' 
airline  traffic  pilot  at  least  up  to  the  55th  year. 
Several  American  airlines  have  pilots  on  duty  up  to 
60  years  of  age.  However,  In  many  cases  It  'seems 
advisable  not  to  exceed)  the  55 -year  age  limit  in  re¬ 
gard  to  flight  safety.  Above  this  age  there  may  be 
limits  to  a*  pilot's  ability  to  perform  his  duties, 
particularly  In  complicated  situations  where  there 
is  a  short  time  at  disposal  for  judgment  and  deci¬ 
sions  In  flight  operations.  Frequent  and  thorough 
physical  examination  and  checks  on  efficiency  In¬ 
cluding  simulator  flights  are  suggested  for  pilots 
above  50  years  of  age.  Also  pilots  In  that  age  group 
should  hot  fly  newer  types  of  aircraft.  i(iAuthpii',i|i 
summary,  modified) 
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Valentin,  H., 

H.  Venrath,  H.  von  Malllnckrodt,  and  M.  Gilrakar 
[MAXIMAL  OXYGEN  UPTAKE  IN  DIFFERENT  AGE 
GROUPS:  A  CLINICALLY  IMPORTANT  TEST  OF 
CARDIOVASCULAR  FUNCTION  IN  THE  VITA  MAX¬ 
IMA  AREA]  Die  maxi  male  Sauerstoffaulnahme  In 
den  verschledenen  Altersklassenc  eine  praktlsch 
wlchtlge  Herr-  Krels  lauf -  Funktlonspruf ung  lm  VltS- 

maxima-  Bereich.  -  Zeltschrlft  fUr  Alternsf  or  - 

sc  hung  (Leipzig),  9  (4‘):  291-309.  Feb.  1956.  In 
•German. 

Ergosplrographlc  Investigations  of  the  maximal 
capacity  for  oxygen  uptake  were  carried  out  for 
approximately  500  normal  individuals  In  various 
age  gruups,  as  well  as  top  athletes  and  non- ath¬ 
letic  subjects.  The  maximum  capacity  for  oxygen 
uptake  with  Increasing  age  exhibits  a  characteris¬ 
tic  curve.  The  values  are  also  affected  by  the 
state  of  physical  training,  it  is  concluded  that  In 
quantitative  measurements  of  cardiovascular  per¬ 
formance  which  involve  stress,  age  and  physical 
condition  of  the  subject  should  be  considered. 
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Westerbeck,  C.  W. 

ENT  PROBLEMS  IN  HIGH  PERFORMANCE  AIR¬ 
CRAFT.  toil  Aviation  medicine  symposium:  the 
aging  pilot,  p.  16-22.  Aiif 'Force .  (Unnumbered 

report],  1956.  DNLM  (W3.AV16.  1956) 
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Ear,  nose,  and  throat  problems  (aerotitis  media, 
vertigo,  motion  sickness,  noise -induced  hearing  dis¬ 
orders)  in  the  aging  pilot  are  essentially  the  same  as 
those  found  in  flyers  of  any  age.  The  main  differ¬ 
ences  are  found  in  high-performance  aircraft.  Pre¬ 
vention  and  elimination  of  these  problems  is  advo¬ 
cated  by  proper  selection  and  maintenance  of  air 
crews  and  by  dissemination  of  knowledge  on  human 
physiological  limitations.  Included  is  a  brief  dis¬ 
cussion  of  the  effects  of  noise  oh  hearing  acuity  and 
of  auditory  signals  in  communications  and  warning 
devices. 

6309 

White 

CAN  THE  AGING  PILOT  COMPENSATE  FOR  HIS 

MEDICAL  SHORTCOMINGS.  -  U.  S.  Air  Force. 

Vbl.  D.  §Wfmujjjberedi  Report  J,,  1956'.  16  p. 

DNiLM  (W3.  AV 16,  1956) 

This  is  a  brief  review  and  panel  discussion  of 
the  papers  presented  at  the  Aviation  Medicine 
Synqtosium  dealing  with  the  aging  pilot,  on  March 
15-1'6,  1056,  at  Wright-Patterson  Air  'Force'  Base, 
Ohio. 
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Yerg.  R.  A. 

COMMON  MEDICAL  DISORDERS  WHICH  HAVE 
AEROMEDICAL  IMPLICATIONS.  =  In:  Aviation 
medicine  symposium:  the  aging  pilot,  p.  58-64. 

®.  S.  Air  'Force.  [ Unnumbered  report),  1(9561. 

DNLM  (W3.AV16,  1956) 


As  pilots  approach  and  go  beyond  the  age  Of  40  they 
become  subject  to  increasing  illnesses  (cardiovascu¬ 
lar,  gastrointestinal,  respiratory,  metabolic,  blood) 
requiring  closer  medical  surveillance  and1  evaluation. 
No  fixed  chronological  age  can  be  established  to  limit 
the  iperformance  of  duty  as  a  pilot.  There  afe  medi- 
cal.  psychological,  operational,  and'  economic  factors 
each  Of  which  must  be  established  on  ah'  individual 
basis'.  The  physical  stresses  ehciuhtered  (accele##- 
tions,  reduced  barometric  pressure,  temperature 
changes)  affect  the  decision  in  isome  cases.  The  need 
is  emphasized  for  reliable,  valid,  reproducible,  ob¬ 
jective  test#  which  will  indicate  when  a  pilot  1#  no 
longer  able  to  pilot  aircraft  safely,  efficiently,  and 
with'  no  threat  to  his  own  well-being, 


8.  MEDICAL  PROBLEMS  AND  PHARMACOLOGY 
[Medical  personnel  under  TJ 


a.  General 
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Braswell,  L.  R. 

.SOME  MEDICAL  ASPECTS  O'F  UNITED  STATES 
MILITARY  AIR  TRANSPORTATKN.  0.  AIR 
CREWS.  =  World  Mad.  Jour.,  3  (1):  13-16,  22. 
Jan.  1956.  DLC  (R5.W66,  v.  3i) 

The  Air  Force  Medical  Service  exercises  med¬ 
ical  control  over  the  air  crews  involved  In  mili¬ 
tary  air  transportation  by:  (1)  selection  of  aircrew 
candidates  possessing  the  physical  and  psycholog¬ 
ical  qualities  necessary  for  the  performance  of 
flight  duties;  (2)  supervision  of  the  ground  and  air 
environment  of  personnel;  (3)  Instruction  of  crews 
In  first  aid  and  the  physiological  aspects  of  flight 
at  high  altitude  and  high  speed;  (4)  prohibition  of 
flight  after  drinking,  Immunizations,  or  substan¬ 
tial  loss  of  blood;  (5)  Immunization  of  personnel 
In  accordance  with  international  regulations;  (6) 
regulation  of  factors  contributing  to  fatigue  in  ai'r 
crews,  Including  flight  duties,  flight  time,  and 
hours  of  rest  and  liberty;  (7)  provision  for  inspec¬ 
tion  of  escape  exits,  oxygen  equipment,  and  res¬ 
cue  equipment  before  flight;  (8)  disinfection  of  air¬ 
craft  Involved  in  international  flights;  (9)  control 
of  cockpit  lighting  during  night  flying ;  '(1*0)'  require¬ 
ment  of  the  use  of  oxygen  by  air  crews  before 
landing  after  prolonged  flights  at  8,000-10,000  feet; 
and  (11)  prohibition  of  deep-fat  cooking  during 
flight  to  prevent  fires. 
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Braswell,  L.  R. 

90ME  MEDICAL  ASPECTS  OF  UNITED  STATES 
MILITARY  AIR  TRANSPORTATION.  HL  AIR  PAS¬ 


SENGERS.  - World  Med'.  Jour.,  3  (2): 

March  1956.  DLC  (R5.W66,  v.  3) 

No  medical  facilities  are  provided  aboard  pas¬ 
senger  aircraft  used  for  the  transportation  of  U.  S. 
military  personnel  and  their  dependents,  but  pre¬ 
ventive  medical  procedures,  Including  physical  In¬ 
spections  for  communicable  diseases  and  check# 
of  Immunization  and  medical  records,  are  empha¬ 
sized.  Special  restrictions  are  placed  on  the  travel 
of  pregnant  women,  children,  and  aged  or  Infirm 
dependents.  The  procedure  for  the  transportation 
or  evacuation  of  patients  includes  screening  of  pa¬ 
tients  to  eliminate  those  in  a  condition  in  which 
air  evacuation  may  be  unsuccessful  or  harmful 
(severe  anemia,  quarantinable  disease,  shock,  or 
heart  Injury)  and  to  identify  patients  to  whom 
special  consideration  roust  be  given  (mental  pa¬ 
tients,  cases  of  heart  disease,  pneumothorax,  acute 
asthma,  recent  severe  Internal  hemorrhage,  lntra- 
thoracic  or  intraabdominal  wounds,  skull  fractures, 
and  inaxi'l'lo- facial  Injury).  Established  procedures 
are  followed  lor  the  care  of  mental  patients,  pa¬ 
tients  in  the  Infectious  stage,  and  litter  patients, 
and  for  the  unloading  of  patients  in  emergencies. 


'63'. 43' 

Powell,  T.  Ji. 

EPISODIC  UNCONSCIOUSNESS  IN  PILOTS  DUR¬ 
ING  FLIGHT:  REPORT  OF  NINE  CASES.  -  Jour. 

Aviation  Med.,  27  (4):  301-316.  Aug.  1956. 

DLC  (RC1050.A36,  v.  27) 

Nine  cases  of  unconsciousness  of  ten  seconds  to 
six  minutes,  occurring  In  pilots  while  flying,  have 
been  observed  and  the  patients  Investigated.  Apart 
from  hypoxia,  and  a  few  other  external  causes, 
the  reason  for  unconsciousness  Is  considered  to 
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be  a  summation  of  physiological  factors.  The  f  ac - 
tors  noted!  in  these  cases  are:  (1i)i  anger  of  anxiety; 
'((2)'  [probable  hypoglycemia;  ((3)  increased  prolonged 
ig;  '(:#  probable  hyperventilation;  and  i(5»i  paroxysmal 
type  of  EEG.  The  condition  could  not  be  repro¬ 
duced  under  laboratory  conditions.  (Author's  sum¬ 
mary) 

63M 

Strughold,  H. 

MEDICAL  'PROBLEMS  jN'VOLV'ED-  p  ORBITAL 
SPACE  FLIGHT.  —  Jet  Propulsion,  26  (ft):  745- 
748.  Sept.  1956.  ©LC  (TLS80.A613,  v.  26) 

The  physical  basis  and  Implications  of  the  ■medl- 
cal  problems  of  space  flight  are  discussed,  Includ¬ 
ing  (1)  the  effect  of  weightlessness  on  the  general 
body  functions,  the  sensory  perception  of  body  po¬ 
sition  In  space,  and  the  sensorimotor  control  of 
body  movement;  (2:)  the  visual  hazard  of  unshielded 
sunlight;  (3.)  maintenance  of  an  adequate  physiologi¬ 
cal  day-night  cycle;  (4)  control-  of  the  oxygen  and 
carbon  dioxide  concentrations,  humidity,  and  baro¬ 
metric  pressure  of  the  space  cabin  atmosphere; 
and!  (5)  the  danger  of  decompression, 

6315 

Tobin,  J.  L, 

WHY  YOUNG  MEN  ©®:  A  REVIEW  OF  DEATHS 
OCCURRING  IN  A  GROUP  OF  AIR  FORCE  RE¬ 
CRUITS.  —  New  York  State  Med.  Jour.,  56  (13); 
2084-2088.  July  1,  1956.  DN-LM 

Over  a  period  of  four  years  (1951- 1955)  45  deaths 
occurred  in  trainees  at  an  air  force  recruit  training 
base.  Approximately  240,000  young  men  between  17- 
22  years  Of  age  were  stationed  there  for  a  period  of 
three  months  of  training.  An  analysis  of  the  deaths 
revealed  that  27  were  due  to  disease,  of  which  menin¬ 
gococcus  meningitis  was  the  most  frequent  single 
cause;  18  Were  due  to  accidents,  9-  Of  which  were 
caused  by  automobiles;  11  were  sudden  and  unex¬ 
pected  deaths,  of  which  11  had  intracranial  lesions, 

2  acute  Infection,  1  a  heart  lesion,  1  diabetic  coma, 

$  asphyxia,  and  3  showed  unconclusive  findings  at 
autopsy.  Included  are  representative  tables  and  case 
reports.  (Author's  summary,  modified) 

b.  Sicknesses 

[Mott  jn  sickness  drugs  iifuier  l  l-c  | 
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Cuba  Capa-rd,  A. 

(COMPARATIVE  STUDY  OF  MOUNTAIN  SIOKNESSi]l 
Estudlo  comparative  del  mat  de  montaha.  —  An  ales 
de  la  Facultad  de  mediclna,  Universidad  nacional 
mayor  de  San  Marcos  de  Lima  (Peru),  39  (!3)::  1164- 
1127.  1956.  In  Spanish.  ©NL'M1 

A  comparative  review  Is  presented!  of  the  'literature 
on  mountain  sickness  of  man,  sheep*  and  cattle,  with 
special  reference  to  the  clinical,  hematological,  ana¬ 
tomical,  and  pathological  aspects.  Polycythemia  is 
considered  as  the  most  Important  manifestation  of 
mountain  sickness  in  all  three  species.  However,  the 
lamb  at  altitude  does  not  present  modifications  in  the 
blood  picture  as  observed  in  man  and  c attle .  Hypoto- 
copherolemia,  a  factor  which  may  explain  the  t-ransi 
:ory  polycythemia  in'  lambs,  is  also  related  to  the 
myocardial  lesions  affecting  this  species.  The  most 


important  symptoms  and!  lesions  (myocardial  an® 
adrenocortical)  found  in  -cattle  and  sheep  are  slm-lla-? 
to  those  found  in  man. 


6317  _ 

A  DISCUSSION  ON  AEROEMBOLISM.  —  fc  ,S,  Naval 
Aero-medical'  Safety  Jour..  'I  (i4'))li  4  - 5;  ®7',  March 
1956.  DNLM 

Aeroembolism  is  defined  as  a  condition  produced 
toy  exposure  -to  low  atmospheric  pressure  at  high  al¬ 
titude,  which  leads  to  the  formation  of  gas  bubbles  in 
the  tissues,  blood,  and  other  body  fluids.  Following 
a  brief  discussion  of  it#  symptoms,  etiology,  and 
therapy ,  pf eventi-ve  -measure#  are  presented.  These 
a-re  muscular  inactivity  at  i'ow-preliuf e  altitudes, 
pre-iseilectioh-  of  iper -ionneli,  and!  denitrggehatiofl  toy 
breathing  pure  oxygen  before  ascent  to  altitude . 

63  !8 

Ev-rard,  'E:. 

[CURRENT  CONCEPTS  OF  DECOMPRESSION  SICK¬ 
NESS  IN'  THE  AVIATOR  (AEROEMBOLISM)]  Con¬ 
cepts  actuels  sur  la  maladie  dbg  decompressions 
chez  i'aviateur  (aeroembolisme).  — -  Force  afer- 
l'enne,  Service  de  sante,  Bulletin  technique  d'lnfor- 
mation  [iBruxellesl,  1956  (March):  i-9.  In  French. 

DN'LM 

The  mechanism  of  production  of  decompression 
sickness,  its  pathological  aspects,  its  symptoms, 
individual  and  environmental  factors  in  the  produc¬ 
tion  of  the  disease,  its  treatment,  and  measures 
-of  protection  against  the  disease  4-re  described. 

6.319 

Haymaker,  W. , 

A.  Johnston,  and1  V.  Mi.  Downey 
FATAL  DECOMPRESSION  SICKNESS  DURING  JET 
A® GRAFT  F'lLGHT;  A  CUNlCOPATHOLOGiCAL 
Study  •©#  two  Cases,  ™  met.  imuiM  Me®, , 
27  (,i)ii  2-17.  Feb.  1956.  ©LC  (RC1050.A36,  v.  27) 

Two  cases  of  fata-l  decompression  sickness  oc¬ 
curred  lii-  -two  obese  individuals  during  jet  airplane 
flights.  There  was  no  evidence  of  oxygen  lack  in 
either  case.  The  following  pathological  conditions 
were  observed  upon  autopsy  Of  the  two  bodies;  evi¬ 
dence  of  circulatory  collapse:  generalized!  lipemia 
and  fat  emboli  in  the  kidney  in  one  case,  and  fat 
emboli  in  the  lungs  and  brain  in  the  other;  a  pat¬ 
ent  foramen  ovale  In  both  heart  septa  together 
with  cardiac  enlargement  In  one  case;  ischemic 
necrosis  in  the  brain,  like  that  caused  by  air 
embolism;  acute  ischemic  changes  in  the  spinal 
cord  of  one  body.  It  Is  believed  that  the  following 
pathological  occurences  took  place  culminating  In 
death:  fat  deposits  in  the  body  became  supersatu¬ 
rated  with  gas  as  a  result  of  fairly  rapid  decom¬ 
pression;  rupture  of  the  fat  cells  occurred,  and 
small  fat  particles  thus  gained  access  to  the  ve¬ 
nous  circulation;  gas  bubbles  from  the  fatty  a-reas 
were  carried  to  the  right  side  of  the  heart  and  to 
'the  lung#,  many  bubbles  and  fat  emboli  were  fil¬ 
tered  out  causing  a  tamponade  of  the  pulmonary 
circulation,  resulting  in  an  elevation  of  pul¬ 
monary  blood  pressure,  which  in  turn  caused  a 
short-circuiting  of  the  blood  from  the  right  side 
of  the  heart  to  the  left  side  through  ithe  patent 
foramen-  ovale;  this  blood  laden  with  bubbles 
reached  the  brain  and  caused  circulatory  col-lapse 
and!  death. 
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Henry,  F.  M. 

EFFECTS  OF  EXERCISE  AN'D  ALTITUDE  ON  THE 

GROWTH  AND  DECAY  OF  AVIATOR'S  BENDS. - 

Jour.  Aviation  Med.,  27  (3):  250- 259.  June  1956. 

DLC  (RC1050.A36,  v.  27) 

The  pain  intensity  curves  of  aviator’s  bends  fol¬ 
low  the  growth  and  decay  form  of  a  theoretical  gas 
bubble.  The  pain  grows  with  rapidity,  remains  high 
for  20-00  minutes,  then  trends  downward  toward 
complete  remission.  A  group  of  individuals  ex¬ 
posed  to  high  altitude,  and  viewed  as  a  composite 
Individual,  also  follow  the  theoretical  pattern.  The 
exponential  symptom  decay  factor  has  a  time  con¬ 
stant  characteristic  of  nitrogen  excretion  measured 
directly  in  individuals  or  Indirectly  by  the  effect 
of  denltrogenation  on  bends  occurrence  In  groups  of 
individuals.  Using  a  two-component  exponential 
equation,  the  author  predicts  the  number  of  cases 
of  bends  which  might  be  expected  for  any  desig¬ 
nated  length  of  time  or  type  of  exposure;  the  rate 
of  occurrence  reaches  a  maximum  within  10-30' 
minutes  and  decreases  thereafter.  Of  the  two  vari¬ 
ables,  altitude  and  muscular  activity,  the  former  is 
Quantitatively  more  important  than  the  latter.  Ex¬ 
ercise  Influences  the  total  Incidence  of  bends,  but 
Its  greatest  effect  Is  the  causing  of  earlier  appear¬ 
ance  and  regression  Of  the  symptoms.  Exercise 
probably  functions  through  the  mechanisms  of  local 
carbon  dioxide  production,  modified'  by  faster  ni¬ 
trogen  elimination  due  to  Increased  local  circula¬ 
tion.  The  location  of  the  bends  symptoms  is  in¬ 
fluenced  by  the  site  of  the  muscular  work.  Indi¬ 
vidual  differences  In  susceptibility,  however,  are 
systemic  and  reflect  differences  in  whole  body  .gas 
elimination  ability.  (Author’s  summary,  modified) 
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Holtefmann,  H. 

[REFLECTIONS  ON  SEA -SICKNESS  AN®  EXPERI¬ 
ENCES  WITH  SOME  NEW  TREATMENT  METHODS) 
Gedanken  zur  Seekrankhelt  unit  Erfahrungen  mlt 

etnlgen  neueren  Behandtungsmethoden. - Mdnche- 

ner  medlzinlsche  Wochenschrift  (Munchem),  96  i((7)s 
229-231.  Feb.  17,  1956.  In  German,  with  English 
summary  (p,  231),.  DN-LM 

A  report  la  given  on  susceptibility  to  seasick¬ 
ness,  the  Incidence  of  which  Is  estimated  at  90%. 
Habituation  to  the  conditions  at  sea  does  not  de¬ 
velop  in  5-10%  of  the  subjects.  The  symptoms  gen¬ 
erally  occur  in  a  certain  sequence.  There  appear 
to  be  two  different  kinds  of  seasickness:  (l1)'  the 
well-known  form  with  nausea  and  vomiting,  and'  (2) 
Instead  of  these  symptoms  a  severe  headache. 

)Both  kind's  are  attributed'  to  differential  irritability 
of  the  cerebral  nuclei.  The  etiological  causes  of 
seasickness  are  outlined  and  fear  Is  considered  an 
important  factor.  Several  therapeutic  measures  are 
discussed.  Administration  of  Nestargel  was  tried 
as  a  supplementary  medication.  It'S'  effects  are 
based  on  Its  thickening  action  on  the  stomach  con¬ 
tents.  After  Its  administration  vomiting  was  re¬ 
duced.  Megaphen  has  been  effective  In  cases  con¬ 
fined  to  bed.  The  beneficial  effect  of  Benadon  (vi¬ 
tamin  Bg)  was  confirmed,  particularly  when  admin¬ 
istered  by  suppositories.  Its  harmlessness  and  lack 
of  side-effects  are  emphasized.  (From  the  author’s 
su  m  mary) 
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Hurtado.  A. 

[PATHOLOGICAL  ASPECTS  OF  LIFE  AT  HIGH 
ALTITUDES]  Aspectos  patologieos  de  la  vida  en  las 
grande s  alturas.  —  Anales  de  la  Facultad  de  medl- 
c:na,  Universidad  nacional  mayor  de  San  Marcos  de 
'Lima'  ('Peru')',,  39'(i3:)i:  957  -l9'7/6'.  1956'.  to  Spanish. 

DN'LM 

[An  English  translation  of  this  paper  had  appeared 
ip  1955.  see  item  'fib',  4389,  vol.  LVijl 
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Jaulmes,  C., 

and  A.  Benitte 

[TRAVEL  SICKNESS]  'Le  mail  des  transport-si  = 

Revue  me'dicale  franqalse  (Paris),  37  (6));:  321-330. 
June  1956.  to  French,  with  English  summary  (p. 

330).  -  DNiLM' 

A  brief  review  is  presented  of  motion  sickness, 
its  clinical  aspects,  ffequenGy,  susceptibility  of  per¬ 
sons,  and  etiology ,  The  etiological  factor  necessary 
for  motion  sickness  is  stimulation  of  the  non-auditory 
labyrinth  (caused  by  angular  movements  and  change 
of  head  position  around  a  vertical  axis  in  an  airplane). 
Consideration  is  given  to  nervous  centers  (vomiting 
center,  ehemoreceptor  zone)  and  to  psychological  and 
visual  factors  related  to  motion  sickness.  Breathing 
exercises,  oxygen  inhalation,  cotton  ear  plugs,  and 
nutritional  factors  are  mentioned  as  preventive 
measures.  Drug  treatment  is  advocated  using  bella¬ 
donna  alkaloids,  barbiturates,  synthetic  antlhiBta- 
minics,  and  pheonothiazine  and  derivatives. 
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Johnson,  W.  Hi. 

HEAD  MOVEMENT  MEASUREMENTS  IN  RELATION 
TO  SPATIAL  DISORIENTATION  AND  VESTIBULAR 
STIMULATION.  —  Jour.  Aviation  Med.,  27  (2);  14£L 
152.  1956.  DLC  (RC1050.A36,  v.  27) 

By  exposing  several  hundred  Royal  Canadian  A# 
Force  flight  cadets  to  the  motion  of  a  simple  swing, 
it  was  demonstrated  that  laboratory- induced  motion 
sickness  is  directly  correlated  with  vestibular  sen¬ 
sitivity.  A  high  correlation  exists  between  the  over¬ 
all  magnitude  of  the  head  movements  and  the  inci¬ 
dence  of  motion  sickness.  Studies  of  susceptible 
individuals  revealed  much  processional  head  move¬ 
ment  when  exposed  to  complex  movement.  By  fixing 
the  head  Of  the  subject,  swing  sickness  was  pre¬ 
vented.  This  paper  Is  concerned  with  evidence  ob¬ 
tained  by  forcing  head  movements;  one  of  the  exper¬ 
iments  consisted  of  placing  the  subject  to;  a  supine 
position  upon  a  stretcher,  mounted  upon  a  turntable; 
the  subject  was  rotated  at  a  rate  of  30  r.p.m.  about 
a  vertical  axis.  At  the  time  of  rotation,  the  subject 
rotated  his  headi  from  side  to  side;  a  sickness  rate 
of  95%  is  possible  under  these  conditions,  sometimes 
developing  in  16  seconds.  Gyroscopes  rotating  in 
three  planeB  were  fixed  to  helmets  worn  by  the  sub¬ 
jects;  a  preecssional  tumbling  occurs  in  the  affected 
gyroscope  when  there  is  any  head1  rotation.  The 
"cross  product"  of  two  angular  accelerations  applied 
simultaneously  in  any  two  orthogonal  planes  Indicates 
the  magnitude  and  the  direction  of  the  resulting  sub¬ 
jective  sensations  of  disorientation  In  the  subject. 


'63125 

Kelst,  B.  F. 

W.  F.  Sheeley,  J.  Mt  'Byef#:,,  and  B,  f,  Chinn 
EFFECT  OF  HEAD  IMMOBILIZATION  ON  INCI- 
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BENCE  OF  AIRSICKNESS.  - Jour.  Applied 

Physiol. ,  8  (4):  369-370.  Jan.  1956. 

DLC  (QP1.J72,  y.  8>) 

Paratroopers  on  simulated  combat  jumps1  were 
randomly  distributed  aboard  C-119  aircraft  and 
divided  evenly  Into  four  groups  receiving,  respec  - 
tlvely:  (a)  0.65  mg.  of  hyosclne  hydrobromide  to¬ 
gether  with  head  siqiport,  (;b)  0.65  mg.  of  hyosclne 
but  no  head  support,  (c)  placebo  plus  head  support 
and  (d)  placebo  without  head  support.  Hyosclne 
afforded  striking  protection  against  airsickness 
whether  or  not  it  was  supplemented  with  head  sup¬ 
port.  Head  support,  on  the  other  hand,  gave  no 
protection.  (Authors''  summary) 

6326 

Luckner,  H. 

[.STERILITY  BU'E  TO  ALTITUDE  SICKNESS  IN 
FLIERS)  SterllltSt  durch  Hohenkrankhelt  bet  Flie- 
gern.  — —  Medlzlnl8che  Kllnlk  (Miinchen),  51  (3 5>)-: 
1494-1495.  Aug.  31,  1956.  In.  German.  BN;LM 

On  the  basis  of  animal  experiments,  sterility  In 
fliers  exposed  to  hypoxia  may  be  possible.  How¬ 
ever,  a  few  weeks  after  high,  altitude  flights'  are 
discontinued,  normal  fertility  will  return. 


6327 

Marbarger,  J,  P.t 

Kadetz,  $.  Pal  tar  okas,  ©i  Vaftakofs,  * 

Hansen,  and  J.  Blcklnson 

GASEOUS  NITROGEN  ELIMINATION  AT  GROUND 
LEVEL  AND  SIMULATED  ALTITUDE  AND  THE 

OCCURRENCE  OF  DECOMPRESSION  SICKNESS. - 

School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,,  Tex.  Report  no;  55-7.3,  Feb.  1956.  2)1  p. 

AD  95  149  PD  124  612 

Nitrogen  elimination  and  amount  Of  oxygen  used 
were  estimated  during  2  hours  of  breathing  oxygen 
In  33  subjects  resting  at  ground  level  and  at  sim¬ 
ulated  altitudes  of  8,  000,  12,  000,  18,  000,  and  22,  000 
feet.  It  amounted  to  3,  598,  2,  580,  2, 148,  1 , 774,  and 
1,  603  ce.  (standard  temperature  pressure  dry)  re¬ 
spectively.  The  Incidence  Of  bends  at  38,000  feet 
simulated  altitude  after  preoxygenation  at  these 
various  altitudes  was  compared  to  those  without  pre- 
breathing  of  oxygen.  The  results  Indicated  that  few¬ 
er  descents  Were  necessary  after  denltrogenatlon  at 
ground  level  or  any  altitude  than  were  necessary 
without  denltrogenatlon.  The  data  obtained  confirmed 
the  results.  of  others  in  that  at  simulated'  altitude, 
less  supply  oxygen  was  used  with  denltrogenatlon 
than  at  ground  level,  (Authors'  abstract) 

6328 

Monnler,  A.  J. 

(SEASICKNESS:  RECENT  DATA  ON  PATHOGENESIS 
AND  TREATMENT']  Le  mal  de  mer:  notions  recen- 
tes  de  pathogenic  et  de  traitment.  —  Vie  medicate 
(Paris),  37  ((2i)s  119-128.  Feb.  1956.  In  French. 

DNLM 

A  brief  review  Is  presented  of  the  etiology  of  sea¬ 
sickness  and  motion  sickness  with  special  emphasis 
on  the  predisposing  vestibular,  central  nervous  sys¬ 
tem,  and  extra- labyrinthine  (visual,  visceral,  humor¬ 
al,  psychological),  factors.  Consideration  is  given  to 
drug  therapy  using  bel'ladona  derivatives,  barbiturates, 
and  antihistaminics.  Mention  is  made  of  a  new  tvpe 


of  curative  and  preventive  treatment  using  a  sup¬ 
pository  containing  a  combination  of  Bellafolline  (bella- 
dona  alkaloid),  phenobarbital,  and  dexamphetamine. 

6329 

Monnler,  [A.  J.  | 

(SEASICKNESS:  PATHOGENESIS  AND  TREAT¬ 
MENT]  Le  mal'  de  mer:  pathogenie  et  traitement. 

—  Revue  de  pathologie  gdn^rale  et  compare 
(Paris),  56  (683):  1800-1830.  'Dec.  11956..  In  French. 

DNLM 

A  comprehensive  review  of  the  literature  on  sea¬ 
sickness  is  presented  including  such,  topics  as  the 
place  Of  seasiClmeii  in.  relation  to  motion,  sickness; 
incidence;  individual  predisposition;  motion  sick¬ 
ness;  and  clinical  aspects.  Special  consideration  is 
given  to  the  etiology  of  seasickness  In  terms  Of  de- 
term  inant  factors  (vestibular,  position,  central  nerv¬ 
ous  system);  predisposing  factors  (visual ,  visceral, 
humoral),  and  psychological  factors:,  Therapy  is 
discussed  from  the  standpoint  of  previous  therapeutic 
measures;  major  therapeutic  measures  (antihista¬ 
minics,  barbiturates,  belladOna  derivatives,  and  drug 
combinations),  and  lesser  therapeutic  measures 
(position,  diet,  psychotherapy).  (83  references) 

6330 

Navarrane,  P. 

| TRAVEL  SICKNESS)  Le  mal  deg  tf  afigpoFt-S'.  =* 
Revue  dy  praticien  (Paris),  6  (li9i)i:  2095-2104. 

July  i,  1956,  to  French,  ©NtLM 

A  general  discussion  is  presented  of  motion  sick¬ 
ness  with  emphasis  on  its  etiology  and  pathogenesis, 
clinical  aspects,  and  susceptibility  of  persons.  Pre¬ 
ventive  measures  considered  in  during  airplane  flight 
include  the  use  of  the  seat  belt  ih  turbulent  weather, 
use  of  ear  plugs  to  eliminate  vibrations,  and  the  use 
of  dark  glasses.  Chemical  measures  used1  in  pre¬ 
vention  and  therapy  include  central1  nervous  system 
depressants  (barbiturates);  pajasympaCiicolytics 
(belladonna  and)  hyosclamine  alkaloids);  synthetic 
antihistaminics  (dramamine,  nautamine),  or  chlor- 
promazine.  The  following  measures  are  recom¬ 
mended  for  persons  susceptible  to  motion  sickness 
during  airplane  flight:  chiorpromazine  or  antihista¬ 
minics  prior  to  departure  and  use  of  belladenal- 
dexamphetam ine  suppository  at  the  first  symptom . 

6331 

(Office  of  Naval  Research) 

BIBLIOGRAPHY  ON  MOTION  SICKNESS.  - Office 

of  Naval  Research.  Physiological  Psychology 
Branch,  Psychological  Sciences  Division,  Washing¬ 
ton,  D.  C.  Joint  Services  Committee  for  the  Study 
of  Motion  Sickness,  Report  no.  2.  ONR  Report  no. 
ACR-3,  Jan.  1956.  11*29  p.  AD  103  549 

I’B  127  186 

A  title  bibliography  containing  selected  refer¬ 
ences  pertinent  to  an  evaluation  of  the  protective 
effects  of  drugs  In  motion  sickness  Is  presented. 
The  references  represent  the  literature  which  ap¬ 
peared  up  .to  and1  'through,  the  year  MM.. 

6332 

Poos,  E.  E„ 

OTOLOGIC  PROBLEMS  INi  AVIATION  MEDICINE. 

—  Eye  Ear  Nose  and  Throat  Monthly,  35.  i(5!)i: 

312-315.  May  1956.  DNLM 


6333-6338 


AEROSPACE  MBpieiiNE  BIBLIOGRAPHY  1956 


A  brief  review  is  presented  of  otologic  problems 
such  as  otitis  externa,  cerumen,  and1  aerotltis 
media  incident  to  aviation.  The  etiology  and  clini¬ 
cal  manifestations  of  airsickness  are  discussed, 
and1  its  control  considered  in  terms  Of  the  environ¬ 
ment  (design,  loading  and  control  of  aircraft,  se¬ 
lection  Of  atmospheric  conditions  for  flight),  the 
selection  of  persons  for  flight,  and  drug  therapy 
with  belladonna,  hyoscine,  scopolamine,  and1  anti- 
histamlnics.  Mention  is  made  of  the  ear  in  rela¬ 
tion  to  ibUndi  flight  and1  noise.  Otologic  problems' 
in  aviation  may  be  prevented  by  expert  medical 
exam  nation,  advice,  and!  care  Of  the  aviator. 

6333 

Renzi,  A.  A.,, 

and  L.  J.  Mi'lch 

EFFECTIVENESS  OF  PAGITANE  (CYCRIMINE 
HYDROCHLORIDE)  AND  KEMADRIN  (PROCYCLI- 
DINE  HYDROCHLORIDE)  IN  PREVENTION  OF 
AIRSICKNESS  [Abstract],  Federation  Proceed¬ 
ings,  15  >((1,  part  I):  473.  March  1956: 

DLC  (QH304.F37,  v.  l'5i)' 

Results  based  on  groups  Of  airmen  subjected:  to 
a  60- minute  flight  consisting  of  motion  patterns  to 
produce  emesis  indicated  that  the  incidence  of 
sickness  was  highest  In  the  placebo  group  (38. 1%), 
and  that  the  Incidence  in  the  Kemadrin  (procycli- 
dine  hydrochloride)- treated  subjects  (17.5%)  was 
far  less  than  in  the  Pagitane  (cycrlmlne  hydro¬ 
chloride)  group  (28.5%).  In  terms  of  protection, 

5  mg.  of  Kemadrin  was  54%  effective,  while  5  mg. 
of  Pagitane  was  only  25%  effective.  Kemadrin 
compared  very  favorably  with  Benadryl  which  it¬ 
self  showed  50%  protection  against  airsickness. 

The  preparations  demonstrated  no  untoward  side 
effects  at  the  dpse  level  employed.  (Authors'  ab¬ 
stract,  modifi'ed)! 


6334 

Wang,  S.  €.,, 

and  H.  I.  Chinn 

EXPERIMENTAL  MOTION  SICKNESS  I'N  DOGS:  LM- 
PORTANCE  OF  LABYRINTH  AND  VESTIBULAR 
CEREBELLUM.  —  Amer.  Jour.  Physiol.,  1*85  ((3))S 
617-623.  June  1956.  DLC  (QP1.A5,  v.  1*85) 

Bilateral  labyrinthectomy  of  ablation  Of  the  nodu- 
lus  and  uvula  of  the  cerebellum  was  observed  to  el'tm- 
inate  vomiting  responses  to  prolonged  swinging  mo¬ 
tion  in  dogs  selected!  for  their  normal  susceptibility 
to  motion  sickness.  Incomplete  extirpation  of  these 
structures  produced  partial  Or  total  resistance  to 
motion  sickness.  The  animals  operated  upon  exhi¬ 
bited  generally  normal  responses  to  intravenously 
administered  apomorphine  or  to  orally  administered 
copper  sulfate.  The  results  indicate  that  Che  vestib¬ 
ular  Impulses  produced  by  motion  traverse  the  nod- 
ulus  and  uvula  of  the  cerebellum  and  the  chemocep- 
tiVe  emetic  trigger  zone  before  reaching  the  medul¬ 
lary  vomiting  center. 


6335 

Wdnsche,  O. 

['DYSBAR1SM  OF  THE  HIGH  ALTITUDE  FLIER)  Die 

Druckfallkrankhel t  des  Hfihenfliegers. - Wiener 

medlzmische  Wochenschrllt  (Wien),,  106  (32/ 33) : 

686-  689.  Aug.  11,  1'956.  In  German.  DN’LM 

1'98 


This  l!s  a  general  review  of  Che  developments  in 
research  on  dysbarism  in  flights  above  8000  m. 
altitude,  and  on  prophylactic  measures,  such  as 
oxygen  breathing  |/S:  to  1  hf.  prior  to  flight. 


c.  Diseases  and  Injuries 

[  Mental  diseases  under  5  dj 


6336 

AIR  LIFT  WHOOPING  COUGH.  —  What's  New.  No. 

197:  8-11.  1956  DN'LM 

A  review  is  presented  of  the  background  and  ra¬ 
tionale  of  air-lift  therapy  of  whooping  cough  in  infants 
and  children.  It  is  stated  that  i(l)i best  results  from 
airplane  flights  axe  obtained  to  the  fifth  and!  sixth 
weeks  of  the  difea'Se:;  i(®)i  'several  flights  are  no  better 
than  one;  <((3)i  an  altitude  higher  than  lOyOOO  feet  il 
rarely  necessary;  and  (4')'  the  great  cold  at  high  alti¬ 
tude  is  harmful  to  some  patients. 

•6337 

Amdur,  R.  D. 

RECURRENT  SPONTANEOUS  PNEUMOTHORAX 
CAUSED  BY  AERIAL  FLIGHT:  REPORT  OF  CASE. 

Jbuf.  Aviation  Med.,  27  (5):  456-459:  Oct. 

1956.  DLC  (RC1050.A36,  v.  27) 

A  case  is  presented  of  recurrent  episodes  of 
spontaneous  pneumothorax  due  to  decreased  baro¬ 
metric  pressure  as  a  result  of  actual  or  simu¬ 
lated  aerial  flight.  The  ofiiy  symptoms  noted  were 
left  anterior  chest  pain  which  occurred  at  altitudes 
above  12-15,000  feet.  With  the  aid  of  chest  roent¬ 
genograms  made  before,  during,  and  after  altitude 
chamber  flights,  a  pneumothorax  was  demonstrated 
about  the  apex  of  the  left  upper  lobe  which  ab¬ 
sorbed  quickly  at  ground  level.  (Author's  sum¬ 
mary) 


6338 

Berry,  i»  Ji. 

SUSCEPTIBILITY  TO  INFECTION  AS  INFLUENCED 
BY  ACCLIMATIZATION  TO  ALTITUDE  AND  KREBS 
CYCLE  INHIBITORS  AND  INTERMEDIATES,  —  Jour. 
'Infectious  Diseases,  98  (J):  21-26.  Jan. -Feb.  1956,, 

DN'LM 

Female  mice  exposed  to  simulated  altitude  of 
20,000  feet  for  3  weeks  and  groups  of  ground-level1 
mice  were  infected  intraperltoneally  with'  Salmonella 
lyphlmurium.  Altitude  mice  survived  significantly 
shorter  times  than  ground-level  mice  when  injected 
with  oxaioacetate,  citrate,  or  ar senile .  Both  groups 
given  saline  survived  shorter  times  than  the  corres¬ 
ponding  groups  given  any  one  of  the  compounds.  In 
similar  groups  Of  mice  infected  with  pneumococci, 
altitude  mice  injected  with  malonate  had!  a  mean  Sur¬ 
vival1  time  significantly  lower  than  that  Of  any  other 
group.  Comparisons  between  mice  given  saline  and' 
those  igiVeni  one  of  the  Krebs  cycle  inhibitors  or  In¬ 
termediates,  revealed  that  for  altitude  mice,  shorter 
survival  times  accompanied  Injections  of  fluoroace- 
tate,  succinate,  or  arsenite,  while  at  ground  level 
only  citrate  failed  to*  reduce  survival  time.  Groups 
of  uninfected  altitude  and!  ground-level  mice  were  in- 
jected  with  the  same  substances  as  infected  mice. 
Arsenite  Ifcilfledl  M  of  the  20'  altitude  '.'Vice  and!  I  of  20' 
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normal  mice,  indicating  that  the  results  with  this 
substance  in'  infected  ft  ice  were  due  to  hypoxic  stress 
alone,  This  Was  not  true  of  malonatc.  Fluoroacetate 
'killed'  3'  of  30'  normal  mice  and  none  of  the  30  altitude 
mice.  All  mice  survived  injections  of  citrate,  Sues 
cinate,  and  oxaloacetate.  (Author's  summary,  modi¬ 
fied) 

6339 

Cafayon,  A,, 

and  V.  Andr  e 

[NOTE  ON  CRANIO-CERVICAL  INJURIES  CAUSED 
'BY  'P‘MlACiHit9T01G|  Note  suf  I'es  accidents  cranio- 
cervicaux  du  parachutage ,  - —  Society  de  mddecine 
mi'litaire  franchise,  Bulletin  meftsue!  '(Par, is)!,,  50'  '(4l)u 
124  -  K26i.  April  11956,,  'toFffne'h,  ©NEM1 

Cases,  are  recorded'  Of  Cranio * cervical1  injuries 
(fractures,  dislocations,  closed  injuries:,  contusions)' 
occurring  during  parachute  jumps,  Lesions  are 
attributed  to  either  a  faulty  jump  due  to  'Bad'  terrain, 
violent  windi,  or  bad  body  position,  and'  to  the  shock 
produced  by  the  opening  parachute .  Lesions  caused 
by  the  shock  of  an  opening  parachute  are  not  usually 
evident  during  rapid  physical  examination  and  lead 
to  painful  manifestations.  Mention  is  made  of  thera¬ 
peutic  techniques. 

6340 

Cicala,  A., 

and  G.  Assensi 

[HERNIA  OF  THE  INTERVERTEBRAL  DISK  CAUSED 
BY  POSITIVE  ACCELERATION:  CASE  REPORT] 
Ernla  del  disco  lntervertebrale  da  acceierazione  _ 

positi-va:  osservaxlonl  su  dl  im  caso  cllntco. - 'R|» 

vista  dl  medlcliia  aeronautics  (Roma),  19  (3):  511- 
519,  July-Sept.  1956.  In  Italian,  with  English  sum¬ 
mary  (p.  518).  DLC  (RC1050.R56,  v.  19) 

A  case  IS  reported  of  intervertebral  disk  hernia 
caused  by  positive  acceleration  In  a  military  diver 
pilot.  Following  surgery,  the  pilot  returned  to 
flight  duty.  Consideration  Is  given  to  the  anatomy 
and  physiology  of  the  Intervertebral-  disk,  and  to 
the  medico- legal  aspects  of  the  disorder. 


'6!3!49 

COLLOID  CYST  OF  THE  THIRD  VENTRICLE  AS  A 
CAUSE  OF  SUDDEN  DEATH  IN  AIRCREW.  — 
Joint  Committee  on  Aviation  Pathology,  Washington, 
D1.  C.  Memorandum  no.  2,  1956. 

DNLM  (WIJOI'81'5) 

Rare  cases  are  presented  of  colloidal  cysts  of 
the  third  ventricle  causing  sudden  death  in  two 
pilots  and  one  passenger.  Excrutiating  headache 
which  appeared  and  disappeared  suddenly,  accom¬ 
panied  by  nausea  and  vomiting, was  the  most  striking 
feature.  Headache  was  either  prec lpltated  or 
ameliorated  by  changes  In  head  posit  lorn  The 
necessity  for  careful  examination  of  the  brain-  for 
colloidal  cyst  In  flying  personnel  is  emphasized. 


6342 

D'Andretta.  J.  c.. 

[FIRST  RESULTS  WITH  THE  IJPASE  INDEX  1'N 
AERONAUTICS]  Primciros  resultados  com  o  "indice 
de  lipase  "  na  aeroniutiea.  -  Revista  brasileira  de 
tube-reulose  (Rio  de  Janeiro),  24  (165)::  43-58.  Jan-. 
1956 .  ilrji  Portugese,  with  'English  summary  '(p,  '5:8)i. 

DNLM 


On  the  basis  of  blood  lipase  determinations,  202 
persons  in  the  'Brasilian'  Air  Force  were  classified1 
as  normal,  tuberculous,  cured  or  suspected  of 
pulmonary  tuberculosis.  In  normal  persons  the  'blood' 
lipase  index  tends  to  rise  above  7,  whereas  in  tuber¬ 
culous  and  suspected'  subjects  the  index  falls  below  7'. 
This  test  is  recommended  for  use  by  the  air  force  in 
detection  and  confirmation  of  tuberculosis.  Case 
reports  af  e  included,  and  the  diagnostic  correlation 
between  the  lipase  index  and  x-ray  and  sputum  tests 
is  pointed  out. 


6343 

Dickson,  E.  D.  D. , 
and  P.  F.  King 

RESULTS  OF  TREATMENT  OF  OTIC  AND  SINUS 
BAROTRAUMA,  e=*  Jour.  Aviationi  Med.,  2.7  (2):: 
92-99.  April  1956.  DLC  (RC1050.  A36,  v.  27) 

Same  as  Item  no.  4057,  vol.  IV. 

6344 

FLIGHT  SURGEONS  AND  TUMOR  BOARDS.  —  Office 
of  the  Surgeon,  Headquarters  Air  'Materiel1  Command, 
Wr  ight*  Patter  son  Air  Force  Base:,  Ohio,  information' 
Bulletin' no,  '63s  13-14.  April  1,  1956.  DNLM 

Malignancy  in  flyers  is  a  cause  for  suspension 
ftfpm  flight  duty  until  treatment  is  complete.  The 
flight  surgeon  bases  his  decision  in  reinstating  flight 
status  on  such  factors  as  the  type  of  tumor,  location, 
extent,  and  statistical  probabili'v  of  clinical  cure. 

The  problem  ot  adequate  fol'low-up  evaluation  has 
been  eliminated  by  the  establishment  of  tumor  boards 
that  work  jointly  with  the  flight  surgeon.  'He  evalu¬ 
ates  the  patient  for  probable  recurrence  of  meta¬ 
static  activity  at  time  intervals  recommended  toy  the 
board:,  and  maintains  iprimary  -control'  over  the  pa* 
tient's  flight  status. 


6345 

Freyvogelj  T. 

[EFFECTS  OF  HIGH  ALTITUDE  CLIMATE  ON 
THE  COURSE  OF  ACUTE  MALARIA]  Zur  Frage 
der  Wlrkung  des  Hdhenklimas  auf  den  Verlauf  aku- 
-ter  Malaria.  «=*=*  Acta  tropica  (Basel),,  13  i((#)i:  l'-'57, 
1956.  In  German,  with  English  summary  (p.  56-57). 

DNLM 

Experimental  Infection  of  chickens  With  fowl 
malaria'  was  carried  out  at  low  altitude  at  280' in., 
In  a  low-pressure  chamber,  and  on  Jungfraujoch 
(3457  m.).  The  course  of  the  Infection  was  essen¬ 
tially  the  same  at  low  altitude  and  In  the  low- 
pressure  chamber,  but  was  retarded  In  the  early 
stages  at  high  altitude.  It  is  concluded  that  the 
enhanced  resistance  of  the  host  to  the  first  pre- 
erythrocytic  forms  is  due  to  conditions  prevailing 
at  high  altitude.  However,  the  Increased  resistance 
lasted  for  only  a  short  time,  tt  was  succeeded  by 
a  high  number  of  parasites  In  the  internal  organs — 
double  that  found  in  chickens  at  low  altitudes.  The 
course  of  blood  Infection  at  high  altitude  was  simi¬ 
lar  to  that  at  low  altitude,  which  demonstrates 
that  the  Increase  In  the  erythrocyte  mass  Is  not 
the  retarding  factor. 
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Freyvogel,  T. 

[MALARIA  IN'  LOW  AND  MEDIUM  ALTITUDES: 
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INVESTIGATIONS  IN  THE  ENDEMIC  REGIONS  OF 
TANGANYIKA]  Malaria  in  Defer  und  mittlerer 
HOhenlage:  Untersuchungen  in  endemlschen  Gebieten 

Tanganylkas.  - Acta  tropica  (Basel),  13  (l):  58- 

81.  1956.  In  German, with  English  summary  (p.  81). 

DN1M 

Erythrocytic  changes  were  investigated  in  9 
healthy  natives  after  transfer  to  1000  m.  altitude. 
The  results  confirmed  that  erythrocyte  number  and 
hemoglobin  content  increase  at  this  level  the  same 
as  at  higher  altitudes.  A  statistical  survey  of  ma¬ 
laria  incidence  in  villages  of  Ifikara  (230  m.  above 
sea  level)  and  Kwlro  (1000  m.)  in  the  endemic 
areas  of  southern  Tanganyika  Showed1  a  higher  rate 
of  Infection  in  the  valleys;  on  the  other  hand  inhab¬ 
itants  of  the  mountain  areas  had  the  same  severe 
Symptoms  andi  even  more  relapses'  than  ipati'ents 
from  the  valley.  The  author  suggests  that  high  al¬ 
titude  Increases  organismic  resistance,  particularly 
to  pre-erythrocytlc  stages  of  the  Plasmodia.  The 
statistical  findings  on  human  malaria  in-  Africa-  are 
compared  with  the  experimental  findings  on  chicken 
malaria  in  Switzerland  (item  no.  6345)  (Author's 
summary,  modified) 


6347 

Geuns,  H.  A.  van 

|ASTHMA  AT  HIGH  ALTITUDES:  A  'KBTORICAL 
REVIEW]  A-stma  in  bet  hooggebergte:  een  historisch 
literaluur-overzicht.  ■=  Nederlandsch  ti-jdschrift  voor 
geneeskunde  (Amsterdam),  -100  '(26:)-:  1'86.1  - 1864.  June 
30,  1956.  In  Dutch.  DN-LM 

Alter  reviewing  the  published  literature  on  asthma 
Cures  in  high-mountain  resorts,  the  author  concludes 
that  the  primary  factor  leading  to  cure  is  the  stress- 
evoked  reorganization  of  the  autonomic  nervous  sys¬ 
tem  equilibrium,  rather  than  the  allergenfree  moun¬ 
tain  air. 
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Harter,  W. 

[CURE  OF  WHOOPING  COUGH  BY  MEANS  OF 
HIGH  ALTITUDE  FLIGHTS]  Cura  della  pertosse 

me dlan te  voli  in  quota.  -  Ri vista  ch  medlcina 

aeronautlca  (Roma),  19  (2):  351-358.  Aprl'l-June 
1956,  In  Italian,  with-  English  summary  (p.  357). 

DLC  (RC1056.R56,  v,  1# 

A  discussion  is  presented  on  the  treatment  of 
whooping  cough  by  means  of  high  altitude  flights. 
Out  of  156  cases  in  children  treated  in  this  man¬ 
ner,  29.7%  recovered  completely  within  3  days 
after  the  flight;  54%  Improved;  8.3%  improved' 
slightly,  and  8%  showed  no  signs  of  improvement 
10  days  after  the  flight.  The  Mophy Biological 
mechanisms  upon  which  the  therapeutic  results  are 
based  are  related  to  stimulation  of  hematopoietic 
function,  potentiation  of  respiratory  activity,  func¬ 
tional  activation  of  the  pituitary-adrenal  system  in 
the  sense  of  Selye’s  stress  syndrome,  and  ipoSsible 
psychological  factors.  (Author's  summary,  modi¬ 
fied) 


Keuchhustens.  —  Wiener  klinische  Wochenschrift 
(Wien),  68  (38/39):  761-7-63.  Sept.  28,  1956.  In 
German.  DNLM 

Flights  at  3000-  m-.  altitude  without  ipreSSj-rizatibn- 
were  conducted  with  186  children  with  pertussis,  age 
range  4  months  to  14  years.  In  a  follow-up  on  160  of 
these  cases  the  beneficial  effects  of  flight  treatment 
were  evident  in  the  relatively  rapid  subsiding  of  the 
coughing  spells  (10-12  days)  for  those  in  the  first  and 
second  weeks  of  the  stadium  convulsi.vum.  Measure¬ 
ments  in  three  cases  showed  a  steep  fall  of  eosinophil 
values  and  ah  elevated  17-ketosteroid1  excretion  24- 
48  hours  after  flight,  with  corresponding  clinical  im¬ 
provement  -in  two  eaies.  In-  the  third  child  who  flew 
in  the  4th  week  of  stadium  convulsi.vum,  the  coughing 
spells  worsened  after  the  -flight.  In  this-  case  -the 
eosinophil  values  rose  signif  icantly  after  -the  flight 
and  the  excretion  of  17-ketpsteroids  did  not  change. 

It  i#  suggested  that  high- altitude  flight  constitutes  a 
stress  which  bast#nS--fhe  recovery  process.  Flight 
treatment  is  contraindicated  in-  pertussis  cases  with 
compiicatipng-, 
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-Perrl,  -F.  A. 

MILITARY  OTOLOGY  AND  AVIATION  MEDICINE. 

- U.  S.  Armed'  Ferces  -Med1.  Jour..,  7-  if  1! 

1643-1647.  Nov.  1956.  DLS  (RC970.U7,  V,  7) 

Barotitis  media  (aero-otltis  media)  may  be  diag¬ 
nosed  froiR'  the  hJitory,  lnspecttpn  of  the  tympanic 
membrane,  and  by  Insufflation  of  the  middle  ear 
if  necessary.  If  there  is  no  transudate  In  the  mid¬ 
dle  ear,  therapy  consists  of  reducing  congestion 
at  the  nasal  end  of  the  eustaohlan  tube  and  equal¬ 
izing  the  pressure  on  the  two  sides  of  the  tyro* 
panic  membrane.  If  a  transudate  is  present,  -these 
measures  must  be  preceded  by  aspiration,  if  in¬ 
adequately  treated,  barotitis  may  result  In  perma¬ 
nent  hearing  loss.  Traumatic  central  perforation 
of  the  tympanic  membrane  heals  rapidly  if  treated 
with  topical  applications  of  50%  trichloroacetic 
add.  Baroslnusltls  responds  to  treat-men-'  with  top¬ 
ical  vasoconstrictors.  Minor  otolaryngologic  con¬ 
ditions  attain  extreme  importance  when  they  occur 
in  flying  personnel.  When  not  treated  promptly  and 
adequately  they  cause  the-  loss  of  highly  trained 
personnel.  (Author's  summary,  modified) 

6351 

Perry,  D.  R., 

and  L.  C.  Dyer 

INCIDENCE,  NATURE,  AND  EXTENT  OF  INJURY 
'Oil  CRASH  LANDINGS  AND  BAILOUTS.  <_»  Arctic 
Asromedlcal  Lab.,  Ladd  Air  Force  Base,  Alaska. 
-Report  no.  1,  Nov.  1956.  111*1-01  p.  (Project  no. 
8-7956).  UNCLASSIFIED 

A  statistical  survey  if  presented  on  the  inci¬ 
dence,  nature,  and  extent  of  injury  during  crash 
landings  and  bailouts.  The  data  are  further  an¬ 
alyzed  to  establish  the  effects  of  terrain,  weather, 
and!  type  of  aircraft  -upon-  the  -number  anti-  extent  of 
ln-jurv  in  each  of  the  two  situations. 
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Manschiebel.  A., 
and  J.  Siegl 

•[HIGH- ALTITUDE  FUGHT  FOR  TREATMENT  OF 
WHOOPING  COUGH]  Zur  Hohenf lugbc handlu ng  des 
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Raboutet,  J., 

and  M.  Darcy 

[SURGICAL  TREATMENT  OF  ULCEROUS  DISEASE 
AND  APTITUDE  OF  FLYING  PERSONNEL:  16  CASE 


MEDICAL  PROBLEMS  AND  PHARMACOLOGY  6353-6357 


REPORTS]  Traltement  chlrurglcal  de  la  maladie 
ulcereuae  et  aptitude  au  personnel  navigant:  i.  pro- 
poa  de  16  observations.  —  [Paris?  1956?]  18  p.  In 
French.  DN':LM  ( W6P3.  pamphlet  vol.  6396) 

On  the  basis  of  16  reported  cases  of  gastric  or 
duodenal  ulcers, which  occurred  In  flying  personnel. 
It  was  observed  that  the  best  therapeutic  results 
were  achieved  by  surgery  (gastrectomy,  gastroenter  - 
ostomy).  Following  temporary  postoperative  Incapac¬ 
itation  of  about  6  months,  and  favorable  results 
from  clinical  examination  and  decompression  cham¬ 
ber  testa,  pilots  were  permitted  to  return  to  flight 
duty, 


6353 

Stiirup,  H. 

[ORTHOSTATIC  HYPOTEN6ION  AFTER  PHYSICAL 
EXERTION:  DIAGNOSIS  BY  MEANS  OF  A  COM¬ 
BINED  STEP  TEST  AND  ORTHOSTATIC  TEST],  Or- 
thostatisk  hypotension  efter  fysisk  anstrengelse:  diag¬ 
nose  ved  hjaelp  af  en  udvldet  orthostatlsk  pr^ve.  ==’ 
Ugeskrlft  for  laeger  (Kpbenhavn),  118  (45):  1327- 
1329.  Nov.  8,.  1956.  In  Dai  ish,  with  English  summary 
(p.  1329).  DN'LM 

A  common  orthostatic  test  was  performed  on  59  of 
100  patients  at  the  military  hospital'  at  K^benhavn 
(age  range,  19-26).  Seventy-nine  of  these  had'  had 
one  or  more  fainting  spells  in  their  history;  the  rest 
had  symptoms  of  dizziness  and  headaches.  Three 
tests  were  positive  (abnormal).  Later  on  In  the  same 
series  a  standardized  physical  strain  (a  step  test) 
followed  by  a  common  orthostatic  test  was  adminis¬ 
tered  to  56  unselected  patients:  9  were  positive.  Both 
the  common  and  the  combined  orthostatic  tests  were 
given  to  15  patients.  In  five  cases  the  combined  test 
was  positive,  while  the  common  orthostatic  test  was 
normal.  It  is  concluded  that  a  combined  Orthostatic 
test  is  indicated  In  all1  cases  of  fainting  Of  doubtful 
origin  (where  the  common  orthostatic  test  is  normal), 
and  in  some  cases  of  headache  and  vertigo  with 
orthostatic  aggravation.  (Author's  summary.,  modi¬ 
fied) 


d.  Pharmacology 


6354 

Ankermann,  H. 

[PROPAPHENIN  AND  ANOXIA]  Propaphenin  und 
Anoxic.  =  Pharmazie  (Berlin),  11  (8):  542-547. 
Aug.  1956.  In  German.  DN'LM 

The  survival  time  of  white  mice  enclosed  in  335 
ml.  flasks  was  shortened  by  small  doses  of  Propa¬ 
phenin  (N-  (3- dlmethylamino)  propyl- 3-chlorpheno- 
thiazine).  Larger  doses,  however,  lengthened  the 
survival  times.  This  effect  is  attributed  to  the 
sedative  action  of  Propaphenin  at  higher  doses, 
rather  than  to  a  true  Increase  of  resistance  to 
anoxia.  In  regard  to  metabolism,  Propaphenin 
blocks  the  shift  to  pure  carbohydrate  metabolism 
with  mobilization  of  liver  glycogen  under  anoxic 
stress. 
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Baidlnl,  L. 

[EFFECT  OF  CHLORPROMAZINE  AND  HEXA- 
METHONTU'M  ON  THE  E  LECTROC  ARDIOGRA  M  OF 


THE  HYPOTHERMIC  RAT]  Azlone  della  ehlorpro- 
maztna  e  dell  'esametonlo  suit 'EGG  del1  ratto  lpo- 

termlco. - Bolletlno  della  socleta  Italians 

dt  biologla  sperlmentale  (Napoli),  32  (12):  1625- 
1628.  Dec.  1956.  In  Italian.  DNLM 

Electrocardiograms  were  recorded  from  rats 
cooled  to  a  body  temperature  of  18-20°  C.  in  40 
minutes  and  receiving  an  lntraperitoneal  injection 
of  chlorpromazlne  (25-50  mg./  kg.).  Aside  from  the 
effects  of  hypothermia,  chlorpromazlne  produced 
no  electrocardiographic  changes.  Electrocardio¬ 
grams  of  the  hypothermic  animals  following  an  in- 
traperitoneal  injection  of  hexamethonlum  (25  mg./kg. )i 
showed  a  prolongment  of  the  A-V  conduction  time. 

It  is  concluded1  that  hexamethonlum  possesses  a 
certain  cardlotoxlclty  in  hypothermia  whereas 
chlorpromazlne  exercises  a  protective  action  on 
the  heart  of  the  hypothermic  rat. 

6356 

Bauer,  R.  O., 

and  R.  G.  Pearson 

THE  EF  FECTS  OF  MORPHINE-NALORPHINE 
MIXTURES  ON  PSYCHOMOTOR  PERFORMANCE. 

—  Jour.  Pharmacol,  and  Exper.  Therapeutics,  |S7 
(3):  258-264.  July  1956.  DLC  (RS1.J85,  v.  117) 

Graded  dosage  mixtures  of  morphine  and!  nalor¬ 
phine  (N-aJiylnormorphine)  and  saline  (placebo) 
were  administered  intravenously  to  subjects  havln, 
received  preliminary  training  on  a  compensatory 
pursuit  task  involving  Simulatedi  aircraft  instruments 
and  controls.  Task  performance  of  the  morphine- 
treated  group  was  no  -poorer  than  the  group  given 
saline.  Groups  given  morphine-nalorphine  mixtures, 
of  nalorphine  alone,  exhibited  a  decrement  in  per¬ 
formance  much  greater  than  either  the  morphine  Of 
saline  groups  Nalorphine  appeared  to  exert  a  sopo¬ 
rific  effect  in  proportion  to  the  dosage.  The 
morphlne-naiorphine-tfeated  group  complained  Of 
drowsiness  and  sleepiness.  Nalorphine  augmented 
the  toxic  side  effects  Of  morphine  (diaphoresis, 
retchiflg,,  vomiting)  when  combined  with  it  in  a  mix¬ 
ture  .  Performance  of  the  group  receiving  motiva¬ 
tional  feedback  was  superior  to  the  group  receiving 
no  feedback.  (Authors'  summary  and!  conclusions, 
modified) 

6357 

Bergstrom,  O. , 

and1  H.  Koch 

THE  EFFECT  ©F  CHLORPROMA ZINE  ©Ni  THE 
VESTIBULAR  FUNCTION.  — -  Acta  otq-laryn- 
gp  logi  c  a  (Stockholm),  46  (6):  484-498.  Nov.  -Dec. 
1956.  In  English.  DNLM 

Administration  of  chlorpromazlne  generally 
produced  a  substantial  prolongation  of  post-rotatory 
nystagmus  In  guinea  pigs  and  cats.  In  some 
animals  total  subsidence  of  postrotatory  nystagmus 
was  observed  some  time  after  Injection,  and  this' 
was  usually  preceded  by  a  considerable  prolonga¬ 
tion.  Both  conditions  were  correlated  to  the 
degree  of  somnolence  observed.  Continuous 
chiorpromazine  administration  for  relatively  long 
periods  had  no  effect  on  the  vestibular  apparatus: 
Administration  by  the  Intracarotid  route  and 
directed  to  the  right  half  of  the  brain  stem  via  the 
vertebral  artery  produced  a  typical  intracarotid 
syndrome  with  torsion  and  sometimes  spontaneous 
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nystagmus.  Chlorpromazlne  Is  shown  to  have  a 
central  effect  on  the  vestibular  (unction.  The 
probability  Is  discussed  Of  the  occurrence  of  a 
nystagmus  inhibitor  In  the  brain  stem  (reticular 
formation)  and  of  the  observed  prolongations  of 
postrotatory  nystagmus  being  due  to  Inactivation 
of  that  Inhibitor  by  the  administered  chlorproma- 
zlne.  (From  the  authors'  summary). 


6358 

C-hinn,  H.  I. 

EVALUATION  OF  DRUGS  FOR  PROTECTION 
AGAINST  MOTION  SICKNESS  ABOARD  TRANSPORT 
SHIPS.  —  Jour.  Amer.  Med.  ASSOC.,  160  (ft).:  355? 
760.  March  3,  1956.  DLC  (R1'5.A4'8,  v.  160) 

Twenty- six  compounds  were  tested  as  to  effective¬ 
ness  In  the  prevention  of  motion  sickness  in  16,920 
Soidiefi  and  airmen  crossing  the  North  Atlantic 
aboard  troop  transport  ships.  Best  results  were 
obtained  by  using  50  mg.  of  meclizine  once  or  thrice 
daily,  50  mg.  of  cycllzine  thrice  daily,  or  25  mg.  of 
promethazine  thrice  dally .  Buclizine  (Vibazine), 
benztropine  methane  sulfonate  (Cogenttn),  Sandostene, 
and  UCB  1'58  (N-benzhydryl-  N-  m- methylbenzylpiper- 
azlne)  were  demonstrated  (or  the  first  time  to  be 
effective  against  motion  sickness.  Single  doses  of 
scopolamine  hydrobromide  were  effective,  but  on 
continued  use  produced  distressing  side-effects. 

For  continued  use,  meclizine  was  the  most  satisfac¬ 
tory  .  Motion  sickne ss  was  twice  as  frequent  in  those 
having  it  before  as  in  those  with  no  previous  history 
of  it,  ft  occurred  less  frequently  in  older  men,  and 
in  those  who  had  crossed  before. 


6359 

Cugurra,  F., 

and  L.  Baldlni 

[CAPACITY  OF  SO-CALLED  GANGUOPLEGICS  TO 
BLOCK  THE  HYPERMETABOUC  ACTION  OF  COLD. 
IV.  EFFECT  OF  NOVOCAINE]  Sulla  capacita  dei 
cosiddetti  ganglioplegicl  dl  bloccare  la  spinta  iper¬ 
metabolica  da  freddo.  IV.  Azione  della  novocalna. 

—  Bolletino  della  Societa  Italiana  di  blologia  sper- 
imentalc  (Napoli),  32  (3?5):  1,82- 183.  March-May 
1956.  In  Italian.  DN'LM 

Novocaine  (0.0875  g./kg.)  had  no  effect  on  the  Oxy - 
gen  consumption  of  rats  at  normal  temperature  (20° 
C.).  With  doses  of  0. 175  g./kg.,  and  decreasing 
doses,  oxygen  consumption  decreased  about  50%  for 
90  minutes  after  the  beginning  of  the  experiment, 
then  tended  to  normalize.  In  animals  exposed  to  cold 
(-8°,  -10'  C.)  no  dosage  of  novocaine  was  capable  of 
inhibiting  the  normal  hypermetabolic  activity.  It  is 
concluded  that  novocaine  1s  capable  of  decreasing 
oxygen  consumption  in  the  rat  at  normal  temperature 
but  not  when  exposed1  to  cold. 
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Cugurra,  F. , 

and  L.  Baldlni 

[CAPACITY  OF  SO-CALLED  GANGUOPLEGICS  TO 
BLOCK  THE  HYPERMETABOUC  ACTION  OF 
COLD.  V.  EFFECT  OF  KEXAMETHONIUM  COM¬ 
BINED  WITH  NOVOCAINE]  Sulla  capacita  dei 
cosiddetti  ganglloplegici  di  bloccare  la  spinta 
ipermetabolica  da  freddo.  V.  Azione  del'la  asso- 
ciazione  esametonio  -novocalna.  —  Bolletino  della 
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Societa  italiana  di  biologia  sperimentale  (Napoli1), 

32  (3-5):  183-184.  March -May  1956.  In  Italian. 

DN'LM 

Rats  living  in  a  cold'  environment  (-8° ,  -1'0'C.) 
received  a  subcutaneous  injection  of  hexamethonium 
combined  with  novocaine.  These  drugs  did  not  in¬ 
hibit  the  normal  hypermetabolic  effects  (oxygen 
consumption)  of  cold. 

6361 

Cugurra,  F.., 

and'  L.  Baldini 

[CAPACITY  OF  SO?CALLED  GANGLIOPLEGICS  TO 
BLOCK  THE  HYPERMETABOUC  ACTION  OF  COLD. 
VI.  EFFECT  OF  CH'LORPROMAZINE]  Sulla  capacity 
dei  cosiddetti  ganglioplegic  i  di  bloccare  la  spinta 
ipermetabolica  da  freddo.  VI.  Azione  della  elorpro- 
mazina.  =•  Bolletino  deUa  Societa  italiana  di  blologia 
sperimentale  (Napoli),  32  (12):  1624-1625.  Dec.  1956. 
In  Italian.  '  DN'LM 

Subcutaneous  administration  of  chloropromazlne 
(50-25  mg. /kg.)  to  rats  kept  at  +18°C.  brought  about 
a  conspicuous  decrease  of  oxygen  consumption  espe¬ 
cially  during  the  first  30  minutes  of  the  experiment; 
doses  of  12.5  mg./kg.  produced  a  slight  decrease  in 
oxygen  consumption  in  the  first  30  minutes  with 
successive  normalization;  lower  doses  produced  no 
changes.  Rats  exposed  to  cold  (-  10°C.)  after  sub¬ 
cutaneous  injection  of  chlorpromazlne  (25  mg./kg.) 
demonstrated  total  inhibitic.-i  of  oxygen  consumption; 
death  followed  within  an  hour.  Untreated  rats  at 
-ICC.  showed  an  increase  in  oxygen  consumption. 
Doses  of  12.5,  6.25,  and  4, 166  mg./kg.  produced  a 
notable  decrease,  follow, edi by  death  shortly  there¬ 
after.  ft  is'  concluded  that  eMprpf  pmaz'ine  -1!  active 
in  opposing  the  'hypermetabolic  effects  Of  coldi. 
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Frank,  E., 

and  E.  Hey  mans 

[THE  EFFECT  OF  FLAVONE  FROM  CRATAEGUS 
ON  THE  GAS  EXCHANGE  IN  HYPOXIA]  Der  Elnfluss 
von  Fla  von  aus  Crataegus  aul  den  Gaswechsei  bet 
Sauerstoffmangelatmung.  =  Arztllche  For  sc  hung 
(tMimehen?Grfielfihg)i,  SO1  (6))i:  305?  310.  June  IQ,, 

1956.  In  German.  DN'LM 

The  effects  of  flavone  from  Cpytacyiia  were  inves¬ 
tigated  in  10  healthy  trained  men  in  reference  to  gas 
exchange.  Indices  of  gas  exchange  were  measured 
(oxygen  uptake,  COg  release,  respiratory  minute 
volume,  respiratory  rate,  and  the  depth  of  respira¬ 
tion)  as  well  as  the  arterio?  venous  differential  at 
rest,  during  hypoxia,  and  in  recovery.  Flavone  in¬ 
jections  resulted  in  most  subjects  in  a  more  purpo¬ 
sive  adaptation  of  the  gas  exchange  (lowered  oxygen 
utilization,  COg  output,  and  respiratory  minute  vol¬ 
ume)  during  hypoxic,  stress  and  In  the  recovery 
phase .  The  feed-back  effects  of  gas  exchange  on  the 
circuletory  system  are  discussed.  There  were  no 
subjective  or  objective  undesirable  side  effects  after 
intravenous  injection  of  Fl-3. 


6363 

Goethe,  Hi. 

[CONSIDERATIONS  ON  THE  EXPERIMENTAL  AND 
FIELD  TESTING  OF  SEA-SICKNESS  MEDICAMENTS) 
Gedanken  zuf  exper imenteUen  ufldl  praJct  lSchen 
Prulung  von  Seekrankheitsmittein  —  Arztliche 
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Praxis  (Munchen-Grafeif  ing) ,  8  i((3;)»i  8:.  Jail'.  21,  1956. 
Ini  German.  DN4A4 

Several1  types  of  apparatus  and'  method’s  in  use  for 
testing  of  motion  sickness  remedies  are  described. 
The  Canadian-built  motion  sickness  simulator  was 
recommended  as  producing  accelerations  and  decel¬ 
erations  most  analogous  to  natural  conditions  on  the 
ship.  Other  testing  methods  include  combination  of 
below-threshold  doses  of  apomorphine  (central  nerv¬ 
ous  system  stimulant)  and  Barany  rotating-chair 
stimulation.  This  method  has  certain  drawbacks 
since  there  are  individual  differences  in  the  reaction 
to  the  drug.  The  above  methods  are  suitable  prima¬ 
rily  for  exploration  of  the  therapeutic  properties  of 
the  drug.  Field  tests  are  invaluable  for  determining 
the  therapeutic  properties  since  long-term  simulation 
of  sea  conditions  is  almost  impossible.  Certain  sug¬ 
gestions  are  offered  for  better  control  of  field-test 
conditions. 


6364 

Greiner,  T. 

THE  EFFECT  OF  A  VASOCONSTRICTOR,  META- 
RAMINOI,,  ON  HUMAN  TOLERANCE  TO  ACCELER¬ 
ATION.  ==  Wright  Air  Development  Center.  Aero 
Medical  Lab.,  Wright  -  Patterson  Air  Force  Base, 
Ohio.  WADC  Technical  Report  no-  56-57-5,  Nov. 

1(986-  lV+6  p.  ((iproject  -no.  72)i|'6*71I71i2i):.  A©  I'M) '545 

UNCLASSIFIED 

Metaramlnol  (a  vasoconstrictor  drug)  in  oral- 
doses  of  1  mg.  per  kg.  increased  tolerance  to  pos¬ 
itive  acceleration  an  average  of  0. 7  g-unlt  In  8 
volunteers  tested  ofl  the  human  centrifuge.  This  pro¬ 
tection  was  far  below  that  provided  by  the  g-sult  or 
by  gradual  Induction  Of  acceleration.  Combination  of 
metaramlnol  with  either  of  these  two  systems  pro¬ 
vided  no  additional  advantage.  (Author'd  summary) 

6365 

Hauty,  G.  T., 

R.  B.  Payne,  and  R.  6.  Bauer 
EFFECTS  OF  NORMAL  AIR  AND  DEXTRO-AM- 
PHETAMINE  UPON  WORK  DECREMENT  INDUCED 
BY  OXYGEN  IMPOVERISHMENT  AND  FATIGUE. 

- School  Of  Aviation  Medicine,  Randolph  Air 

Force  Base,  Tex.  Report  no.  56-1-25,  Dec.  1956. 

'6  p.  AD  125  755  PB  12-8  463 

Following  extensive  practice  at  a  complex  per¬ 
ceptual-motor  tgsk,  subjects  were  given  either  a 
placebo  or  5  mg.  of  d- amphetamine  and  then  re¬ 
quired  to  perform  the  task  for  4  hours.  With  the 
exception  of  the  third  hour  of  work,  the  entire  ex¬ 
perimental  population  was  subjected  to  an  Insuffi¬ 
ciency  of  uxygen  (12%).  The  counteractive  effects 
of  d-amphs famine  upon  work  decrement  were  evi¬ 
dent  up  to  the  end  of  the  4 -hour  period  of  work. 

For  both  drug  groups,  normal  air  had  the  effect  of 
completely  arresting  proficiency  decline  which 
otherwise  would  have  occurred  during  the  period' 
that  normal  atr  was  administered.  Returning  to 
oxygen  impoverishment  resulted  In  proficiency  de¬ 
cline  which  progressed  at  about  the  same  rate  for 
both  groups.  (Authors'  abstract) 

6366 

Heymans,  E., 

anil  E.  F rank 

['CLINICAL  CIRCULATION  STUDY  OF  W*  EFFECT 


Or  FLAVONE  FROM  CRATAEGUS  DURING  HY¬ 
POXIC  BREATHING]  Klinische  Kreislaufstudie  ubcr 
die  Wirkung  von  Flavon  aus  Crataegus  bei  Sauerstoff- 
Mangelatmung.  =&  Arztliche  Forschung  (Munches- 
Grafelfing).  10  (5i)::  248-254.  May  10,  1956.  In 
German',  DNLM 

Cardiovascular  function  was  measured  in  10' 

'healthy  trained  men  (laborers)  at  rest,  during 
breathing  of  a  hypoxic  mixture  (8%  O2  and  92%  N^)i, 
and  during  the  recovery  phase.  The  results  confirm 
the  beneficial  effects  of  flavone  of  Crataegus-  On  the 
circulatory  system  seen  in  the  lowered  heart  rate, 
increased  stroke  and  minute  volume,  constancy  and 
less  rise  of  the  mean  arterial  pressure,  and  absence 
-Of  hypoxemic  signs  on  the  electrocardiogram. 

6367 

Holterman,  H. 

[ON  THE  TREATMENT  OF  SEASICKNESS  WITH 
BENADON  (VITAMIN  B6)|  Belt-rag  zur  Behandlung 

der  Seekrankheit  mit  Benadon  (Vitamin  Bg).  - 

Wiener  medlzinische  Wochenschrlft  (Wien),  106 
(13):  312.  March  31,  1956.  In  German.  DNiLM' 

Administration  of  Benadon  (Vitamin  Eg)  in  the 
amounts  of  300  to  600  mg.  daily  to  430  seasick 
subjects  gave  excellent  results  in  45%  of  the  cases, 
and  satisfactory  results  in  an  additional  40%;  it 
was  unsuccessful  in  15%  of  the  cases.  There  were 
no  unpleasant  side-effects. 

6368 

Kan,  G.  S. 

(EFFECT  OF  STREPTOMYCIN  ON  RESISTANCE  OF 
ALBINO  MICE  TO  OXYGEN  LACK]  Vliianie  strepto- 
mitsina  na  ustoichlvost *  belykh  myshel  k  klslorodno- 
mu  golodaniiu.  =  Biulleten'  eksperknental 'nol  biol- 
ogii-  i  medlt-Siny  '(Moskva),  44  (:3i):  29-31.  March  1956. 
In  Russian.  DI.C  (R-91.B56,  V.  41) 

Experiments  were  performed  with  212  albino  mice 
placed  in  hermetically  sealed  flasks  approximately 
40-50  min.  after  each  of  the  test  animals  had  been 
injected  with  5000  units  of  streptomycin.  The  experi¬ 
mental  group  were  matched  for  weight  with  the  con¬ 
trol  group,  since  the  survival  times  were  found  to  be 
correlated  with  body  weight.  In  the  first  series, 
where  each  mouse  was  placed  separately  In  a  herme¬ 
tically  sealed  flask,  the  mean  survival  time  of  the 
experimental  group  exceeded  that  of  the  control  group 
©y  46.3%.  In-  the  second  series,  where  two  mice 
were  placed  in  a  single  flask,  the  mean  survival'  time 
for  the  experimental  group  again  exceeded  the  con¬ 
trols  by  45.8%.  The  survival'  times  of  the  heavier 
animals  exceeded  those  of  controls  by  a  lesser 
amount  than  the  survival  times  of  the  lighter  animals. 

It  is  concluded  that  streptomycin  Increases  the  re¬ 
sistance  to  oxygen  lack  fey  a  dual  mechanism:  (I)' 
lowering  the  oxygen  consumption  by  depressing  res¬ 
piration,  arid  (I)1  increasing  the  organiSml'S  tolerance 
to  oxygen  lack. 


6369 

Malmejac,  }., 

P.  Plane,  and  E.  Bogaert 

(RESISTANCE  OF  TH'E  HIGHER  NERVOUS  CENTERS 
TO  HYPOTHERMIA:  EFFECT  OF  ADRENALINE] 
Resistance  des  centres  nerveux  superieurs  a  l'hyipo- 
thermie:  influence  de  l'adren aline.  —  Comptes  ren¬ 
du#  de  ! 'Academic  des  sciences  (Paris),  242  (23));: 
2764-27-67.  June  4,  1956.  Ini  French'. 

DLC  (Q46.A14,  v.  242) 
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Continuous  venous  infusion  of  epinephrine  in  dogs 
and  apes  with  severe  bradycardia  produced  by  cool¬ 
ing  to  a  body  temperature  below  20°  C.,  resulted  in 
an  Increase  in  heart  rate  and  blood  pressure  allowing 
successful  reanimation.  Epinephrine  was  also  found 
itb  accelerate  the  recovery  of  higher  cerebral  func¬ 
tions  ini  rewarmed1  kpes. 

6370 

Pearson,  R.  G., 

and1  fC  O.  Bauer 

THE  EFFECTS  OF  MORPHINE  -NALORPHINE  MIX¬ 
TURES  ON  PSYCHOMOTOR  PERFORMANCE. 

School  Of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  no.  55-137,  June  tt5t.  8  p. 

AD  115  324  PB  124  976 

Ninety- six  subjects  received  preliminary  training 
on  a  complicated  compensatory  pursuit  task  involv¬ 
ing  simulated'  aircraft  InstrumentSi  and  controls, 
then  continued  work  for  four  hour#  under  conditions 
designed  to  appraise  the  aide  effects  of  certain' 
opiate  -  antagonist  treatments,  Performance  Of  the 
group  given  8  mg.  morphine  wa#  no  >pddfer  than 
that  of  the  group  given  saline,  while  those  groups 
given  morphine  -nalorphine  mixtures  (8:1,  8:2,  8:4 
mg. )  exhibited  much'  greater  performance  decre¬ 
ment.  Performance  was  poorest  for  the  group  given 
4  mg.  of  nalorphine  alone.  Nalorphine  aeemed  to 
exert  a  soporific  effect  In  direct  proportion  to  the 
amount  present  1ft  the  treatment.  (Authors’  abstract) 


aminobenzoic  acid  derivative,  Nevanide  (diethyl- 
ammonium  para- am inobenzoate )  to  guinea  pigs  prior 
to  rotatory  stimulation  induced  a  decrease  in  post- 
rotatory  nystagmus.  Vestibular-  reflexes  were  more 
pronounced  and  of  shorter  duration  for  Luminal,  and 
moderate  and  of  longer  duration  for  Nevanide.  The 
dosage  required  to  obtain  a  decrease  in  vestibular 
reflexes  was  higher  for  Luminal  than  for  Nevanide. 


6373 

Schwarz,  M.  J., 

P.  Webb,  and  L.  N.  Garlington 
ATROPINE-INDUCED  BEHAVIOR  ABNORMALITIES 

IN  MEN  UNDER  HEAT  STRESS  [Abstract].  - 

Amer.  Psychologist,  11  (8):  402.  Aug.  1956. 

DLC  (BF1.A55,  v.  I# 

The  present  study  was  concerned  with  the  influ¬ 
ences  of  atropine  intoxication  upon  the  reactions  of 
men  undergoing  heat  and  altitude  stress  in  a  cli¬ 
mate  pressure  chamber.  Various  psychological  ar  t 
physiological  responses  were  carefully  and  continu¬ 
ously  recorded.  The  principal  psychological 
Chaises  associated  with  atropine  were  feelings  of 
euphoria,  disturbances  in  attention,  concentration 
and  speech,  and  marked  distortions  in  visual  per¬ 
ception.  These  findings  are  considered  in  the  light 
of  the  known  action  of  other  psychosomimetic 
drugs  which  produce  more  central  effects,  e.g., 
the  occurrence  of  hallucinatory  phenomena  with 
lysergic  acid.  (Quoted  in  full) 


6371 

Rubin,  L.  S. 

THE  EFFECT  OF  ATROPINE  ON  THE  DARK 
ADAPTATION  THRESHOLD.  —  Chemical  Warfare 
Labs.,  Army  Chemical  Center,  Md.  (Project  no. 
4-08-62*019-01).  CWLR  Report  no.  2019,  April  20, 
1956.  v+15  p.  AD  97  094  UNCLASSIFIED 

Essentially  the  .ague  as  tiie  article,  EFFECT  OF 
ATROPINE  ON  DARK  ADAPTATION,  Jour.  Applied 
Physiol.,  9  (3):  409-413.  Nov.  1956. 

DLC  (Q.’1.J72,  v.  9) 

No  significant  change  was  observed  In  the  ab 
solute  threshold  or  the  course  of  dark  adaptation 
1ft  l|  subjects  receiving  an  Intramuscular  Injection 
of  2  mg.  of  atropine  sulfate.  Practice  significantly 
reduced1  the  dark  -  adaptation  threshold  and1  the  course 
of  dark  adaptation.  Although  the  dose  of  atropine 
employed  did  opt  significantly  affect  the  Scptoptc 
visual  threshold,  It  cannot  be  concluded  that  tt  does 
not  impair  vision,  without  halting  into  account  pe¬ 
ripheral  effects  (1.  e. ,  cyclqplegia,  mydriasis})  rela¬ 
tive  to  the  military  task  under  consideration.  At 
least  two  dark-adaptation  practice  trials  are  recom¬ 
mended  before  an  attempt  1#  made  to  ascertain 
the  effect  of  any  variable  on  the  dark  -adaptation 
process.  (Author’s  abstract,  modified! 

6372 

Salonna.  F., 

and  L.  Carbonara 

[EFFECT  OF  SOME  SEDATIVES  ON  VESTIBULAR 
REFLEXES]  Azlone  dl  ale  uni  farmacl  sedativi  Sulla 
reflettivttk  vestlbolare.  —  Archlvio  Italiano  di 
otologia  rlnologia  e  laringologia  (Milano),  64  (4): 
507-513.  July-Aug.  1956.  In  Italian,  with  English 
summary  (p.  513).  DNLM 

The  administration  of  a  barbiturate.  Luminal 
(phenylethylmalonyl  uric  acid),  and  a  para- 


6374 

Sells,  $.  B., 

Ji.  R.  Barry,  D.  K.  TFltes,  and  H.  I.  Chinn 
A  TEST  OF  THE  EFFECTS  OF  PREGNENOLONE 
METHYL  ETHER  ON  SUBJECTIVE  FEELINGS  OF 
B-29  CREWS  AFTER  A  TWELVE-HOUR  MISSION. 

Jour.  Applied  Psychol. ,  40  (8)s  353-357.  Dec. 
1956.  DLC  (BF1.J55,  v.  40) 

Same  as  the  report,  item  4938,  vol.  IV. 


8375 

Weiss,  B. 

fH|  EFFECTS  OF  VARIOUS  MORPHINE *N * ALLYL - 
NORMORPHINE  RATIOS  ON  BEHAVIOR.  —  School 
of  Aviation  Medicine,  Randolph  Air  Force  Base,  Tex. 
Report  no.  56-4,  March  1956.  6  p.  AD  102  673 

PB  124641 

The  present  study  was  an  attempt  to  gage  some 
of  the  effects  of  Various  combinations  of  morphine 
and  N - allylnormorphine  (nalorphine)  on  complex  be¬ 
havior  in  the  rat.  The  behavioral  criteria  were  rate 
and  distribution  of  lever  -pressing  responses  In  the 
Sltinner  box,  a  device  In  which  the  delivery  of  food 
reinforcement  can  be  correlated  in  various  ways 
with  these  responses.  Nalorphine  was  found  to  im¬ 
pair  performance  in  two  ways.  First,  It  tended  to 
produce  a  depression  in  response  rate.  Second,  it 
tended  to  produce  a  more  linear  distribution  of  re- 
ippnses  between  reinforcements,  whereas  a  more  op¬ 
timal  distribution  would  show  a  concentration  of  ef¬ 
fort  nearer  the  time  when  the  reinforcement  Is  due 
to  be  made  available.  These  results  are  somewhat 
comparable  to  a  recent  study  concerned  with  optimal 
dosages  of  nalorphine.  (From  the  author's  summary) 
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e.  Transportation  and  Hospitalization 
of  Patients 


6378 

AIRCRAFT  ACCIDENT  AND  EMERGENCY  PLAN.  — 
U.  8.  Air  Force  Medical  Service  Digest,  7  (‘5): 
17-18.  May  1956.  '  DNLM 

Ail1  aircraft  emergency  accident  plan  for  an  air 
force  hospital  is  presented  which  consists  of  con¬ 
verting  effort  into  three  basic  areas  of  operation': 
the  emergency  treatment  of  the  patient;  the  initial 
assembling  of  blood  donors  and  drawing  of  blood, 
and  the  administrative  and  monitoring  activities 
required  throughout  the  hospital.  Within,  these 
areas,  teams  are  formed,  responsibilities 
established,  and  required  supplies'  and  equipment 
prepackaged  and  made  ready  for  the  emergency. 


6377 

Armstrong,  H.  G» 

AIR  TRAVEL  AND  THE  AMBULATORY  PATIENT. 
—  Therapeutic  Notes  (Parke,  Davis  &  Co. ).,  63 
(1):  13-16.  Jan.  1956.  DNLM 

As  a  general  rule,  ambulatory  patients  can  fly 
on  commercial  airlines  without  suffering  any  il'l 
effects.  Patients  with  a  contagious  disease  or  in¬ 
capable  of  caring  for  themselves  without  assistance 
are  not  acceptable  for  air  travel.  Possible  airsick¬ 
ness  is  considered  In  relation  to  the  effects  of 
resultant  nausea  and  vomiting  on  patients  with 
severe  valvular  heart  disease,  angina  pectoris, 
coronary  thrombosis,  hypertension,  peptic  ulcer 
threatened  by  perforation,  and  Immobilized  Jaws. 
Mention  is  made  of  the  expansion  of  body  gases 
at  high  altitude  which  may  cause  distention  and 
strangulation  of  large,  iusupported  hernias,  rapid 
filling  of  colostomy  bags,  and  discomfort  in 
appendicitis  and  pneumothorax  patients.  Persons 
with  symptom -free  and  compensated  heart  diseases, 
angina  pectoris,  coronary  thrombosis,  chronic 
anemia,  leukemia  with  hemoglobin  of  60%  of  above, 
and  pulmonary  diseases,  can  fly  if  oxygen  is  used'. 
Patients  in  status  asthmaticus,  infants  less  than 
10'  days  old  and  elderly  persons'  are  hot  con¬ 
sidered  suitable  air  passengers'. 


6378 

AVIATION  MEDICINE  SYMPOSIUM:  CFVHJAN  AND 
MILITARY  PROBLEMS  IN  AEROM'EDICAL  EVAC¬ 
UATION.  —  Ui.  S.  Air  Force.  [Unnumbered  Report, 
no  place,  1956  ?)  [76']  p.  DNLM  (W3.AV16,  1956a) 

This  is  a  series  of  papers  presented  at  the  Avia¬ 
tion  Medicine  Symposium  of  November  6-7,  1956, 
held  at  Headquarters  Air  Materiel  Command, 

Wright- Patterson  Air  Force  Base,  Ohio.  Pertinent 
papers  are  abstracted  separately;  see  items  no. 

6381,  6386,  6388,  6393  ,  6394,  6398,  6401,  6402, 
6404  ,  6409,  and  6412. 


6379 

Berg,  F.  H. 

[AIR  TRANSPORTATION  OF  WOUNDED  AND  SICK] 
Transporte  adreo  de  heridos  y  enfermoa.  — 

205 


Revista  de  la  Fuerza  adrea  (Santiago  de  Chile),  116 
(63):  19-23.  Oct. -Dec.  1958.  In  Spanish. 

DLC  (UG635.C5A32,  v.  116) 

Air  transportation  of  wounded  and  Sick  In  Chile 
Is  discussed  using  helicopters  and  one-  and  multi- 
engine  aircraft.  Consideration  is  given  to  construc¬ 
tion  of  landing  fields  for  all  types  of  aircraft  near 
the  disaster  areas;  provision  of  medical  equipment 
and  personnel  on  aircraft  (stretcher  bearers, 
physicians,  nurses)  adequate  to  medical  problems 
associated  with  air  transportation.  The  following 
disorders  and  injuries  which  require  special 
medical  care  are  not  suitable  for  flight:  transpor¬ 
tation:  craniocerebral  injuries;  penetrating  thoracic 
and  abdominal  wounds;  anemia  caused  by  recent 
hemorrhage  or  of  long  duration;  nasopharyngeal 
disorders;  gastroduodenal  ulcer;  cavitary  pulmonary 
tuberculosis;  uncompensated  heart  diseases;  severe 
arterial  hypertension,  pulmonary  emphysema,  myo¬ 
cardial  infarct;  contagious  diseases;  and  mental  dis¬ 
orders. 


6380 

'Berry,  C.  A. 

CRASH  AMBULANCE  MODIFICATION.  —  Med. 
Technicians  Bull.,  7  (8):  367-270.  Nov.-Dee.  1956. 

DLC  (RC970.U72,  v.  7) 

A  simple  and  Inexpensive  modification  of  the 
field  crash  ambulance  is  described  which  provides 
for  the  easy  accessibility  of  medical  'Supplies  and 
equipment.  Partitioned  aluminum  drawers  for 
fluids  and  dressings  are  designed  to  fit  under  the 
tool1  compartment  of  the  vehicle,  These  supplies 
are  supplemented  by  items  carried  in  the  flight 
Surgeon's  bag.  A  portable  oxygen -supply  box  has 
also  been  designed  for  placement  within  the  litters 
in  the  ambulance. 


6381 

'Braswell,  L.  R. 

PROGRESS  IN  AEROMEDICAL  EVACUATION. - 

In:  Aviation  medicine  symposium,  [article  9],  6  p. 

U.  S.  Air  Force,  [Unnumbered  Report,  no  place, 
19567]  DNLM  (W3.AV16;,  i956a) 

Medical  science  and  aviation  have  combined  to 
produce  both  efficient  carriers  and  workable  tech¬ 
niques  for  asromedlcal  evacuation.  Preventive  med¬ 
icine  practices  have  minimised  the  danger  of 
spreading  communicable  disease  by  aircraft,  and 
flight  surgeons  have  participated  In  design  of  mili¬ 
tary  air  transport  planes  and  equipment  used  In 
evacuation.  Mention  Is  mads  of  a  haw  portable  res¬ 
pirator,  accompanied  by  a  highly  specialised  med¬ 
ical  team,  which  assures  the  sofa,  worldwide  trans¬ 
fer  of  poliomey title  patients. 

6382 

Breitenicamp,  R.  N, 

IMPROVISED  LITTER  FOR  L-19  FIXED  WING 
AIRCRAFT:  FOR  USE  IN  EMERGENCY  EVACU¬ 
ATION.  —  Med.  Technicians  Bull.,  7  (5):  213-215. 
Sept. -Oct.  1956.  DLC  (RC970.U72,  v.  7) 

A  litter  is  described  and  diagrammed,  fabricated 
from  iron  pipe  covered  with  masonite  (frame),  with 
a  felt  padding.  This  litter  was  improvised  for  use  in 
L- 19  fixed  wing  aircraft  for  the  emergency  evacua- 
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tion  of  patients.  It  can  be  adapted  to  fit  other  types 
of  lire  raft. 


ilafige  ihoraeo  to mle a:,  and1  eases  which  cannot  be 
evacuated  during  the  other  periods. 


6?83 

2apek,  D. 

[AIR  TRANSPORTATION  Of  PATIENTS]  Cesto'vani' 

nemocn/ch  ietadlem.  -  Casopis  lekarfl  ieskjfch 

(Praha),  95  (4):  89-93.  Jan.  27,  1956.  In  Czech. 

DNLM 

A  general  discussion  is  presented  of  the  indica¬ 
tions  and  contraindications  for  the  air  trannporta- 
t,  in  of  pregnant  women,  and  of  patients  with  kld- 
i«jy,  cardiovascular,  nervous,  gastrointe stinal ,  and 
'espiratory  diseases;  liver  cirrhosis  with  and  with¬ 
out  ascites;  tumors;  thyroid  dysfunction;  and  wounds. 
Mention  is  made  of  the  effects  Of  atmospheric 
pressure  and  of  yaflOusi  drugs  Oh  these  conditions. 

6384 

Chlppaux,  C., 

A.  Salvagnlac,  and  R.  Lapalle 
[THE  AERIAL  EVACUATION  OF  WOUNDED  DUR¬ 
ING  THE  INDOCHINA  CAMPAIGN],  De  l’evac- 
uatlon  des  blessds  par  vole  adrienne  au  cours  de 

la  Campagne  d’lndpchine.  -  Me'declne  ae'ronautlque 

(Paris),  11  (2):  227-239.  1956.  In  French,  with 
English  summary  (p.  239).  DLC  (TL555.M394,  v.  11) 

The  experience  gained  during  the  Indochina 
campaign  jn  the  aerial  transportation  of  wounded 
emphasises  the  need  for  close  cooperation  between 
ground  and  air  surgeons  and  the  necessity  of  high¬ 
ly  trained  medical  flight  attendants.  Useful  infor¬ 
mation  was  acquired  concerning  the  use  of  oxygen, 
the  treatment  of  shock  occurring  during  flight,  and 
the  feasibility  and  techniques  of  the  aerial  trans¬ 
portation  of  patients  with  skull,  maxtllo- facial,  ab¬ 
dominal,  and  thoracic  injuries.  Administration  of 
neuroplegics  was  found  to  be  helpful  In  all  cases, 
but  artificial  hibernation  therapy  was  unsuccessful. 
Aerial  evacuation  is  contraindicated  for  patients 
in  shock,  anemic  patients,  and  for  wounded  in  dan¬ 
ger  of  hemorrhage. 


8:385 

Chlppaux, 

Salvagnlac,  and  Cornet 

[NOTES  ON  THE  EARLY  AERIAL  EVACUATION  OF 
PATIENTS  WITH  CHEST  WOU'NDS  IN  INDOCHINA] 

Notes  sur  les  evacuations  alrtennea  prlcoces  des 
ibieggls  du  thorax  en  Indoctdne.  —  Bulletin  inter- 
national  des  Services  de  suite  des  armees  de  terre 
di  mer  et  de  Fair  (Liege),  29  (6):  247  -251.  June 
1958.  In  French,  with  English  summary  ( p.  247-248) 

DLC  (RC970.  B77,  v.  29) 

During  the  campaign  in  Indochina,  aeromedlcal 
evacuation  of  patients  with  cheat  wounds  was  ex¬ 
ecuted  with  a  Dakota  medical  transport  plane  fly¬ 
ing  at  iititudes  Of  1600-1800  meters  (2000  meters 
When  necessary),  usually  for  a  period  of  4  hours 
and  30  minutes.  As  a  rule,  evacuation  is  recom¬ 
mended  on  the  third  day  in  the  case  of  a  closed 
thoracic  wound  if  no  Important  hemo-  of  pneumo¬ 
thorax  la  present;  between  the  third  and  eighth  day 
for  all  other  cases,  providing  the  patient  is  In  sat¬ 
isfactory  condition  alter  early  puncture  (between 
the  third  and  fourth  day)  of  pneumo-  or  hemothorax: 
of  from  the  twenty-first  day  on  for  patients  with 
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6386 

Claro,  J.  Ji. 

AIR  EVACUATION  OF  HEAD  INJURY  CASES. 

—  In:  Aviation  medicine  symposium,  [article  4|L 
4  p.  Ip.  S.  Air  Force.  Unnumbered  Report,  no 
place,  19567]  DNLM  (W3.AV16,  l'956a) 

The  salient  aspects  of  the  effects  of  air  trans¬ 
portation  on  patients  with  craniocerebral  trauma 
are  discussed.  Important  Is  maintenance  of  the  air¬ 
way  (tracheotomy),  oxygen  supply,  and  body  temper¬ 
ature  as  well  as  control  of  sedatives,  stimulants, 
and  fluids.  Air  evacuation  of  head-injury  ca|e§  Is 
considered  a  practical  procedure,  provided  that 
good  clinical  Judgment  li  employed,  the  patients 
are  properly  prepared,  and  adequate  supportive 
care  Is  maintained  during  flight. 

6387 

Curd,  D, 

MOBILE  MEDICS.  — *•  Tactical  Air  Command 
Surgeon's  BulL  (Headquarters  Tactical  Air 
Command,  Langley  Air  Force  Base,  Va. ),  6  (6): 
1-8.  June  1956.  DNLM 

The  activity  is  reported  of  the  Tactical  Air 
Command's  mobile  medical  unit  which  is  designed 
to  cane  for  36  patients  for  a  period  of  72  hours. 
All  components  and  assigned  officers  fit  into  an 
Air  Force  C-124  and  can  be  air  transported 
quickly  and  easily  anywhere  in  the  world.  Once 
on  the  ground  and  unloaded  at  their  destination, 
the  hospital  can  be  in  working  order  in  less  than 
four  hours.  Illustrations  are  Included  of  the  in¬ 
firmary  in  operation.  Mention  is  made  of  training 
procedures  for  all  Infirmary  officers  and  airmen. 


6388 

Estes,  H.  D. 

AEROMEDICAL  EVACUATION  OF  CARDIORESPIR¬ 
ATORY  PATIENTS.  ^  In;  Aviation  medicine  sym¬ 
posium,  [article  10.].  4  p.  U.  S.  Air  Force,  [Unnum¬ 
bered  Report,  no  place,  1950?  ] 

DNLM  (W3.  AVI 6,  l'956a) 

Cardiorespiratory  patients  may  be  transported  by 
modern  pressurized  cabin  aircraft  with  adequate 
routine  and  emergency  medical  equipment  and 
trained  medical  personnel.  Consideration  is  given  to 
the  aerial  transport  of  patients  with  myocardial  In¬ 
farct,  angina  pectoris,  hypertensive  cardiovascular 
diseases,  mild  to  moderate  congestive  heart  failure, 
shock,  pulmonary  edema,  pneumothorax,  open  chest 
wounds,  mediastinal  emphysema,  pneumonia,  pneu¬ 
monitis,  and1  bronchial  asthma. 


6389 

Evrard,  E, 

[FUNDAMENTAL  CONCEPTS  OF  MEDICAL  AVIA¬ 
TION]  Notions  fondamentales  sur  l'avlatlon  sani- 
talre. - Force  a&ienne,  Service  de  sant^,  Bul¬ 

letin  technique  d 'information  [Bruxelles],  1958 
(May):  1- 14.  In  French.  DNLM 

Fundamental  principles  of  the  use  of  aircraft  for 
the  evacuation  or  transportation  of  patients  in 
peace  and  war  are  discussed.  Consideration  is 
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given  to  the  duties  of  the  medical  flight  attendant 
in  the  care  of  patients,  factors  ini  the  Choice  of 
air  transportation  of  individual  patients  as  a  func¬ 
tion  of  distance,  terrain,  and  climate,  the  advan¬ 
tage  of  the  helicopter  in  the  evacuation  of  small 
numbers  of  patients,  the  medical  use  of  planes 
and  airbases  in  time  of  war,  principles  of  aircraft 
immunity  contained'  in  the  Geneva  convention,  Con- 
tralndlcations  to  the  use  of  aif  transportation  in 
cases  of  gastrointestinal,  cardiovascular,  rhinopha- 
ryngeal,  and  mental  disturbances,  and  priorities  for 
'the  air  tf ansportatiOn  of  ipati'ent#  in  time  of  war. 


639.0 

Hadley,  D.  L. 

TH'E  HELICOPTER  AS  AN  AMBULANCE.  —  Jour. 
'Royal'  'Naval1  Med'.  Service  (London);,  42'  (1;):  8-  l'3i. 

1956.  DNLM 

Advantages  of  using  the  helicopter  as  an  ambulance 
are  speed,  comfort,  and  Independence  of  restrictions 
imposed  by  land  or  water.  The  Whirlwind  helicopter 
is  considered'  as  the  'best  type  fof  use  as  an  ambu¬ 
lance  since  ft  Can  be  fitted!  with  six  litters,  ©isad- 
vantages  of  helicopter  operation  mentioned  are  its 
difficult  operation  under  conditions  of  wind  and  fog, 
and  at  nl'ghti  Three  <casei>  are  presented  illustrating 
the  use  of  the  helicopter  ambulance. 

6391 

Huber,  4. 

[CONTRAINDICATIONS  FOR  FLYINGji  Centre -indi¬ 
cations  du  voyage  en  avion.  —  Bulletin  de  l'Aca- 
demle  nationale  de  -medeciine  ('Paris)',  140'  ((24-25)': 
447-450.  Oct.  2,  1956.  DLC  (R45.P2,  v.  140) 

Flight  is  contraindicated'  for  persons  with  car - 
dio vascular  diseases  (angina  pectoris,  myocardial- 
infarct,  coronary  thrombosis,  myocarditis);  pul¬ 
monary  diseases  (tuberculosis,  abscess,  cancer  or 
emphysema)';  acute  and  chronic  nephritis;  gastroin¬ 
testinal  disorders;  liver  disease;  fever;  severe 
hemorrhage;  anemia  of  less  than  50%  hemoglobin; 
nasopharyngeal  disorders,  and  severe  nervous  and 
mental  disorders.  Pregnant  women  and  aged  per¬ 
sons  are  also  cautioned  against  flying.  Under  cer¬ 
tain  conditions  it  I®  advantageous  for  wounded  and 
surgical'  patients  -to-  travel  by  a#,  Persons  with- 
immobilized  bone  injuries  tolerate  flight. 


6392 

Jarnlou,  A.  P., 
and'  A.  Moreau 

[THE  AERIAL  TRANSPORTATION  OF  PULMONARY 
TUBERCULOSIS  PATIENTS]  A  propos  du-  transport 
adrlen  des  tuberculeux  pulmonaires.  — -  M^decine 
aeronaut! que  (Paris),  l'|  (2):  241- 247.  1956.  In 
French,  with  English  summary  (p.  248-247-)l 

DLC  (TL555.M394,  v.  11) 

Of  402  tuberculous  patients  evacuated  by  air 
from  Indochina  to  France  in  1953- 1954,  only  four 
showed  radiological  evidence  of  aggravation,  with 
evolutive  outbreaks,  and  two  showed  bilateral 
'Spreading  of  lesions  within  two  months  after  the 
flight.  No  changes  were  observed  during  the  flights 
or  up  to  48  hours  thereafter.  The  relapse  of  evac= 
uated  patients  was  similar  to  that  of  an  equivalent 
non- flying  tuberculous  group.  It  is  concluded'  that 
air  transportation  of  tuberculous  patients  is  safe 
under  -the  following  conditions;  i(<#)i  elimination  of 


persistently  hemoptysic  or  bilaterally  excavated 
cases;  (2)  antibiotic  treatment  of  active  cases  for 
at  least  one  month  prior  to  flight;  (3)  determina¬ 
tion  of  the  status  of  untreated  lesions  before 
flight;  (4)  deflation  of  pneumothorax  and  avoidance 
of  inflation  of  pneumoperitonitis  cases  five  days 
prior  to  flight;  (5)  flight  at  a  maximum  altitude  of 
3000  meters,  with  slow  ascent;  and  (6)  provision 
of  a  qualified  attendant  and  therapeutic  equipment. 

6393 

Jenkins,  R.  T. 

TROOP  CARRIER  AERO- MEDICAL  EVACUATION 
(TACTICAL  INTRA-THEATER).  =,  In:  Aviation 
medicine  symposium,  [article  13].  6  p.  U.  S.  Al-r 
Force,  [-Unnumbered  Report,  no  place,  1956?  ] 

DNLM  (W3.AV16,  1956a) 

The  -tactical  or  intra-theater  aeromedlca!  evacu¬ 
ation  system  operated  by  the  Troop-Carrier  Com¬ 
mand  within  a  specific  theater  Is  composed  of  two 
types:  the  assault  and  the  intermediate.  The  as¬ 
sault  phase  of  aeromedlcal  evacuation  occurs  when 
casualties  are  removed  from  drop  zones  and  as¬ 
sault  landing  areas  In  airborne  Army  objective 
areas.  These  casualties  are  removed  by  helicopter 
-or  assault  transport.  Intermediate  aeromedical 
-evacuationi  bceii-r#  from-  potnti  of  lrtitiaL  treatment 
ft-  the  fear  combat  af ea  of  the  Army  to-  any  point 
In  the  communication  zone  as  requested  by  the 
Army  or  established  by  theater  policy. 

6394 

Knight,  L.  A. 

AIR  EVACUATION  OF  THE  TUBERCULOUS 
PATIENT.  —  tli;  Aviation  medicine'  symposium, 
ifiaasttcle  1'ji.  6-  p.  U.  S.  Aif  'Foree,  fUjuiumbe-redi 
Report,  ho  place,  1956  ?jl  DNLM  (W3.AV16,  1956a) 

The  main  problems  encountered  in  the  ai-r  evacua¬ 
tion  of  pulmonary  tuberculous  patients  are  (1;)'  regu¬ 
lation  of  the  amount  and  composition  of  aif  breathed 
eh  route,  and  (2)}  prevention  of  contagion  of  aircrew 
and  passengers.  In  actual  practice  the  problems  of 
altitude  are  handled  by  cabin  pressurization,  and 
contagion  by  the  use  of  careful  communicable  disease 
techniques.  It  i®  recommend'  ,-d1  that  the  section  of  the 
plane  occupied  by  the  patient  be  separated  'by  screen¬ 
ing  or  by  space  allotment  from  those  portions  of  the 
cabin  accommodating  non-tuberculous  patients,  and 
that  special'  storage  facilities 'be  allocated  for  eating 
utensil®  and!  oxygen  masks  used  'by:  the  patient.  It  its: 
suggested  that  flight  surgeons  accompany  aif  evacua- 
tion  missions. 


6395 

-K-riehubef ,  'E. 

[FLIGHT  SU'IT ABILITY  EVALUATION  WITH  RE¬ 
GAIN)  TO  CARDIAC  AND  CIRCULATORY  DISEASES 
FROM  THE  STANDPOINT  OF  INTERNAL  MEDI¬ 
CINE]  Intern-medlzlnl8che  Beurtel-lung  der  Flug- 
taugllchkelt  1-m  Hlnbllck  auf  Herz-  und  Krelslaufer- 

krankungen.  - Wiener  Zeitschrlft  fto  Innere  Medl- 

ztn  (Wlen/'Innsbruck;):,,  37  -('Si):  329-336.  Aug.  1956. 

In  German.  DNLM 

After  a  brief  review  of  aviation  physiology  and' 
technology,  the  author  discusses  flight  travel  by 
patients  with  cardiac  and  circulatory  pathology, 
congenital'  and  acquired  cardiac  defects,  angina 
pectoris,  myocardial  Infarct,  and!  hypertension. 
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6396-6403 
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Specific  precautions  axe  suggested'  for  flight  trans¬ 
port  of  patients  With'  fresh  myocardial  infarcts. 

6396 

Monnier,  R., 

and  G.  Wemert 

[CURRENT  STATUS  OF  MEDICAL  EVACUATIONS 
BY  MEANS  OF  HELICOPTERS]  Etat  actuel  des 
evacuations  sanltaires  par  helicopt£res.  —  Societe 
de  medecine  miiitaire  f ran^aise .  'Bulletin  mensuel 
(Paris),  50  (4):  116-123.  April  1956.  In  French. 

DN'LM 

A  general  discussion  is  presented  on  the  use  of 
helicopters  in  the  field  of  medicine,  with  special  ref¬ 
erence  to  their  use  in  the  evacuation  of  wounded  and 
sick  persons  in  times  of  war  and  peace.  Helicopters 
are  easy  to  handle  on  various  terrains,  provide  a 
rapid,  safe,  and  comfortable  means  of  transportation, 
and  contribute  to  the  morale  of  the  patients.  Medical 
helicopters  are  also  used  to  transport  personnel  and 
medical  andl  surgical  supplies  to  distresi'  areas:,  as 
well  as  to  rescue  persons  Involved  in  aircraft 
crashes.  Examples  are  included'  of  the  use  of  heli¬ 
copters  in  the  Korean  and  Indochinese  campaigns. 

6397 

Monnier,  R,, 

and  G.  Wernert 

[MEDICAL  HELICOPTER]  L'helieoptere  sanitaire. 
—  Revue  du  Corps  de  sante  milltafre  (Parts),  12  (3): 
34L368.  Sept.  1956.  In  French.  DN'LM 

Essentially  the  same  as  Item  no.  6396.  An  addi¬ 
tional  description  is  included,  with  illustrations,  of  a 
removable  glass- covered  litter  which  ls  attached  to 
the  helicopter  fuselage  and  can  be  used  to  transport 
either  patients  or  equipment. 

6398 

Page,  T.  N, 

ARMY  CONCEPTS  OF  FORWARD  AEROMEDICAL 
EVACUATION.  —  In:  Aviation  medicine  symposium, 
faStiele  6:].  8  p.  Ui.  S.  Air  Force,  [Unnumbered 
Report,  no  place.  1956  ?]  DNLM  (W3AV16,  1956a) 

Within  the  Army,  forward  aeromedical  evacuation 
is  considered  to  include  the  aerial  movement  of  pa¬ 
tients  from  points  of  injury  to  points  of  initial  treat¬ 
ment,  and  subsequent  movement  to  hospitals.  Sup¬ 
porting  aeromedical  evacuation  includes  the  movement 
of  patients  by  air  from  hospitals  located  within  the 
field  army  area  to  medical  facilities  outside  the 
combat  zone.  The  use  of  high-performance  fixed- 
wing  aircraft  and  helicopter  ambulances  for  emer¬ 
gency  evacuation  is  discussed  and  Army  aeromedical 
evacuation  experiences  during  the  Korean  campaign 
are  noted. 


6399 

Perdrlel,  G. 

[EYE  AFFECTIONS  AND  AIR  TRANSPORTATION] 

Les  affections  pphthilmologlques  ®t  1*  transport 

pa?  vole  a4rtenne.  - Medecine  aAronautlque 

(Parts),  |I  (2i):  215-224.  1956.  In  French,  with 
English  summary  #.  224). 

DLC  (TL555.M394,  v.  11) 

Air  transportation  of  patients  with  eye  Injuries 
or  diseases  Is  recommend td  In  all  cases  except 
In  certain  traumatic  injuries  of  the  eyeball  or 
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sclera,  In  glaucoma,  and:  in  hemorfhagle  vascular 
conditions.  It  l'S'  recommended  that'  aerial  trans¬ 
portation  of  eye  patients  be  preceded  by  an  oph¬ 
thalmologic  examination  and  preparation  for  spe¬ 
cial  care  during  flight,  and  that  measures  be  taken 
In  flight  to  maintain  comfort,  to  protect  patients 
against  exposure  to  light,  to  change  bandages  dally, 
to  administer  prescribed  eye  salves,  and  to  pro¬ 
vide  substantial  but  not  excessive  nourishment. 


6400 

Pillsbury,  R.  D. , 

P.E.  Tesehan,  And  C.  'Pi  Artz  _ 

FACILITIES  FOR  MILITARY  PATIENTS  WITH 
BURNS  OR  ACUTE  RENAL  FAILURE:  AIR 
EVACUATION  AND  SPECIALIZED  TREATMENT. 
—  'U.  Si  Armed  Forces'  Med.  Jour.  ,  7  (8):  1190- 
11'92.  Aug.  1956.  DLC  (RC970.  U7,  v.  7) 

The  Patient  Movement  Control  Section  of  the 
Military  Air  Transport  Service  expeditiously 
transports  either  a  burn  team  or  a  renal  team  to 
the  bedside  of  military  patients  with  burns  or 
acute  renal  failure.  The  team  provides  assistance 
in  treatment  of  the  patient  and  supervises  air 
evacuation  to  Brooke  Army  Hospital,  Texas,  where 
specialized  therapeutic  services  are  available. 


6404 

Schreuder,  O.  B. 

IN-FLIGHT  MEDICAL  EMERGENCIES  IN  AIRLINE 
OPERATION.  —  In:  Aviation  medicine  symposium, 
[article  12].  11  p.  U.  S.  Air  Force,  [Unnumbered 
Report,  no  place,  19567]  DNLM  (W3.AV17,  1956a) 

Medical  emergencies  occur  ln-fltght  lb  airline 
operation  but  the  occurrence  is  rather  Infrequent, 
the  type  of  emergencies  being  varied  and  usually 
of  minor  nature.  Anticipating  these  goc-uf  Fence#, 
flight  service  attendants  are  given  Instruction  In 
the  care  of  medical  emergencies  and  certain  med¬ 
ical  supplies  are  provisioned  aboard  the  aircraft. 

In  addition,  rules  formulated  for  guidance  of  traf¬ 
fic  personnel  are  presented  In  order  that  certain 
types  of  paasengfrl  not  be  acccptedi  for  air  tfav- 
Aii, 


6402 

Shirley,  R.  E. 

API  EVACUATION  PRIOR  TO  WORLD  WAR  Q. 

— -  In:  Aviation  medicine  symposium,  [article  8:]. 

4  p.  U.  S,  Air  Force,  [Unnumbered  Report,  no  place, 
me?]  DNLM  (W3.AV16,  1456*) 

The  history  of  medical  air  evacuation  extends  as 
far  back  as  1870:,  and1  has  gradually  Increased  up  to 
the  present  time.  The  principles  and  practices  es¬ 
tablished  prior  to  World  War  H  were  essential  In 
making  possible  the  widespread  use  of  medical  air 
evacuation  in  World  War  fl  and  the  Korean  cam¬ 
paign.  The  present  policy  of  sir  evacuation  has 
gradually  been  developed  through  the  formative 
years.  It  has  been  recommended  for  many  years 
that  liaison  and  transport  planes  be  made  convert¬ 
ible  to  evacuation  aircraft.  (Author's  summary, 
modified) 


6403 

Shirley,  R.  E. 

AIR  TRANSPORTATION  OF  POLIO  PATIENTS. 


8.  MEDICAL.  PROBLEMS  AND  PHARMACOI.OGY  6404-6409' 


=»  In:  Aviation  medicine  symposium,  [article  5], 

3  p.  U.  S.  Air  Force.  [Unnumbered  Report,  no. 
place,  1956?]  DNLM  (W3.AV16,  195 6a) 

An  outline  is  presented  of  the  problems  associ¬ 
ated  with  air  transportation  of  acutely  and  chroni¬ 
cally  ill  patients  with  poliomyelitis.  Use  of  the 
ventilometer  and  nomogram  devised  by  Dr.  E.  P. 
Radford  is  discussed.  The  Air  Fbrce  and  Military 
Air  Transport  Service  are  responsible  for  the 
transportation  of  United  States  citizens  suffering 
from  polio.  R  is  stated  that  patients  may  be 
transported  safely  provided  proper*  medical  care 
is  available  and  sufficient  and  reliable  equipment 
is  used. 

6404 

Snowden,  W.  M. 

NAVY  CONCEPTS  -FORWARD  AEROMEDICAL 
EVACUATION.  —  In:  Aviation  medicine  symposium, 
[article  3],  7  p.  U.  S.  Air  Force.  [Unnumbered  Re^ 
port,  no  place,  19567]  DNLM  (W3.AV16,  1956a) 

The  Navy's  experiences  are  presented  in  the 
broad  aspects  of  aeromedlcal  evacuation  in  the  Kor¬ 
ean  conflict  The  capabilities  and  limitations  Of  hel¬ 
icopter  evacuation  of  casualites  are  noted. 

6405 

Strickland,  B.  A. 

[EMERGENCY  AEROMEDICAL  EVACUATION  OF 
WOUNDED  AND  SERJOUSLY  ILL]  Evacuations 
adro-rnddlcalea  dhirgehce  de  Mesadi  et  de  ma lades 
graves.  - Mddedne  adronautlque  (Paris),  If  (1): 

131  -140.  19:56.  to  French. 

DLC  (TL555.M394,  v.  11) 

Analysis  of  data  concerning  421  cases  of  aerial 
transportation  Of  sick  and  wounded  by  the  U.S.A.F. 
reveals  that:  (1)  96  patients  were  transported  by 
k-19  Bell  helicopter,  and  the  remainder  by  Doug¬ 
las  C- 47  trififppftj  (2)  more  than  half  the  patients 
suffered  from  trauma,  Incurred  most  often  In  auto¬ 
mobile  accidents,  with  92  suffering  from  head 
wounds,  84  from  fractures  of  bones  other  than  the 
had1,  and  6  from  burns;  (3)  most  patients  were 
transported  1-12  hours  after  being  wounded,  and 
23  were  unconscious;  and  (4)  123  patients  required 
treatment  In  flight,  such  as  Inhalation  of  oxygen, 
Intravenous  administration  of  plasma  or  other 
fluid,  and  administration  of  drugs.  No  harmful' 
effects  of  aerial  transportation  were  observed. 


6406 

Tabusse,  L., 

and  A.  Salvagnlac 

[MEDICAL  AFFECTIONS  AND  AERIAL  TRANS¬ 
PORTATION]  Affections  medicates  et  transports 

adrlens.  -  Mddeclne  adronautique  (Paris),  11 

(3)4  330-337.  1956.  In  French. 

DLC  (TL555.M394,  V.  II) 

Observations  of  the  pathological  effects  of  air 
evacuation  from  Indochina  to  France  in  unpres¬ 
surized  aircraft  flying  at  2500-3000  meters,  or  in 
aircraft  pressurized  to  an  altitude  of  1500-1800 
meters,  showed  that  flight  was  badly  tolerated  in 
seven-months-pregnant  women;  some  Infants  as  a 
result  of  dehydration;  cardlopaths;  patients  with 
pneumothorax,  hepatic  or  renal  diseases,  dysentery, 
malaria,  or  anemia;  mental  patients;  asthmatics; 


and  post-operative  (particularly  abdominal)  patients. 
Flying  restrictions  and  precautionary  measures 
are  recommended  for  particular  cases  of  heart 
disease,  lung  disease,  digestive  affections,  and 
disturbances  of  the  sense  organs. 

6407 

Tabusse,  L., 

and1  R.  Matnard 

,[ PRINCIPAL  MEDICAL  CONTRAINDICATIONS  OF 
AIRPLANE  TRAVEL]  Les  principals  contra¬ 
indications  m&itcaies  au  voyage  par  avion.  —  Revue 
medicate  fran^aise  (Paris),  37  (5):  331-335.  June 
1956.  In  French,  with  English  summary  (p.  335). 

DNLM 

Altitude,  reduced  atmospheric  pressure,  cold,  the 
airplane,  and  flight  techniques  are  factors  capable  of 
affecting  persons  with  various  illnesses  during  flight. 
Flight  is  not  recommended  for  children  between  2-6 
years  of  age,  the  aged,  and  women  In  advanced  stages 
of  pregnancy.  Flight  is  contraindicated  also  for  per¬ 
sons  with  evolutive  heart  diseases  accompanied  by 
functional  disorders,  lung  diseases  (pulmonary  tuber¬ 
culosis,  asthma,  pulmonary  emphysema,  pneumo¬ 
thorax),  digestive  disorders  (ulcers,  megacolon,  liver 
diseases,  cholecystitis),  glaucoma,  oto-rhlno- 
laryngologtcal  diseases,  severe  anemia,  intracranial 
hypertension,  mental  disorders,  severe  diabetes, 
hypothy roidi sm ,  and  contagious  diseases. 


6408 

Varela,  J.  L 

[AEROMEDICAL  EVACUATION]  EvacuaclOn  affrea 
sanitaria,  -r— •  Revista  de  la  Fuerza  a6rea 
(Santiago  de  Chile),  16  (63):  15-17.  Oct.  -Dec. 

1856.  to  Spanish.  DLC  (UG635.C5A32,  v.  16) 

The  organization  and  function  are  discussed  of 
Chilean  aeromedlcal  rescue  services  which  operate 
in  times  of  flood,  earthquake,  volcanic  eruption, 
and  other  land  or  sea  disasters.  Aeromedlcal 
evacuation  is  considered,  using  helicopters  for 
Inaccessible  anas  and  difficult  terrain,  lightweight 
aircraft  {or  transporting  ambulatory  or  stretcher 
patients,  and  multi-engine  air  transports,  for  ex¬ 
ample  the  C-47.  The  use  of  airplanes  in  times  of 
disaster  provides  rapid  evacuation  of  refugees  and 
wounded  log  the  stricken  areas,  decreases  the 
Incidence  of  disease  and  complications  arising 
from  injuries  by  providing  medical  corpsmen  and 
medical  treatment,  and  is  of  great  psychological 
value  tg  both  patients  and  evacuees. 


6409 

Ward,  J.  E. 

AIR  EVACUATION  OF  THE  NEUROPSYCHIATRIC 
PATIENT,  ss  In:  Aviation  Medicine  symposium, 
[article  2.].  4  p.  U.  S.  Air  Force.  [Unnumbered  Re¬ 
port,  no  place,  i'9567  ]  DNLM  ( W3.  AV|«6,  1956a) 

Contraindications  to  air  travel  of  neuropeychl- 
atrlc  patients  ire  quite  fife.  Patients  Ire  divided 
Into  three  groups  (Class  I)  including  (A)  those  se¬ 
verely  disturbed,  locked -ward  patients  requiring  the 
use  of  restraint  apparatus ;  (B)  locked- ward  patients 
who  bear  close  supervision  but  usually  require  no 
restraint;  and  (C)  open-ward  patients,  usually  am¬ 
bulatory,  not  requiring  constant  vigilance.  Probably 
most,  If  not  all,  Clast  IA  and  IB  patients  should 
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receive  regular  and  periodic  pre- medication  of  sed¬ 
ative  or  tranqulllzing  drugs  beginning  12  or  more 
hours  before  and  continuing  throughout  the  flight.  It 
if1  suggested1  that  (1 )  the  armed'  services  standardize 
the  use  of  the  patient  classification  system  for  air 
evacuation,  and  that  (2)  flight  nurses  and  orderlies 
be  adequately  trained  to  understand  the  meaning  and 
significance  of  neuropsychiatric  diagnostic  nomen¬ 
clature  ini  order  to  direct  proper  care  and  attention 
to  these  patients. 


6410 

Whittingham,  H. 

CORONARY  THROMBOSIS  AND  AIR  TRAVEL.  — 
Practitioner  ((('London1)),  176  (1052i)i:  179'-  H80i.  Feb, 
1956.  BNIdtf 

The  great  majority  of  patients  who  have  recovered' 
from  coronary  thrombosis  are  fit  to  make  a  short 
flight  of  under  five  hours  duration.  But  those  with 
even  a  minor  degree  Of  coronary  disease  should:  not 
undertake  any  journeys  by  air  unless  they  have  been 
free  of  symptoms  for  at  least  three,  and  preferably 
six,  months.  Their  condition  should  be  revealed  to 
the  medical  department  of  the  airline  for  a  decision 
regarding  advisability  to  travel  and  to  enable  appro¬ 
priate  instructions  to  be  issued  to  all  concerned'  for 
their  care  and  welfare  along  the  route.  (Author's, 
summary) 


641 1 

Wing,  J.  E. , 

and  J.  A,  Addison 

HELICOPTER  MOBILE  MEDICAL  COMPANIES: 

IN  THE  FLEET  MARINE  FORCE*  -  U.  S. 

Armed  Forces  Med.  Jour.,  7  (12):  1802-1808. 

Dec.  1956.  DLC  (RC970,  U7,  v.  7) 

Experiments  are  described  of  the  medical 
collecting  and  clearing  companies  of  the  Fleet 
Marine  Force  Medical  Service  using  Sikorsky  trans¬ 
port  helicopters  HRS  1  and  3.  The  Helicopter  is 
visualized  not  only  as  a  rapid  means  of  casualty 
evacuation,  but  also  under  certain  tactical  situa¬ 
tions  as  an  essential  agent  for  increasing  the 
mobility  of  medical  units.  (Authors'  summary,, 
modified) 


6412 

Wright,  0.  C. 

TRANSPORTATION  OF  SICK  AND  INJURED  IN 
CIVILIAN  AIRCRAFT.  —In:  Aviation  medicine  sy m - 
poslum,  [article  7j]l  ll'  ip,  U,  S,  Air  Force,  [Unnum¬ 
bered  Report,  no  place,  19567  ] 

DN'I.M  ( W3.  AV16,  1956a) 

Due  consideration  of  the  total  distance  to  be 
traveled,  elapsed  travel  time,  and  whether  or  not 
the  patient  may  travel  by  some  other  means  often 
determines  whether  or  not  flight  should  be  under¬ 
taken  by  the  Individual  patient.  With  modern  air¬ 
craft  equipment  for  pressurization  and  ventilation, 
temperature  and  humidity  control  the  commercial 
airliner  offers  swift,  comfortable,  economical,  and 
safe  transportation  for  the  vast  majority  of  patients 
required  to  travel.  The  comfort  and  safety  of  the 
passenger  In  flight  will  be  greatly  enhanced  If  the 
physician  furnishes  a  medical  certificate  and  letter 
to  tbs  flight  ■tewsrdeSi,  outlining  generally  the 
patients  condition  and  needs.  Flight  Is  contraindi¬ 


cated  for  patients  with  penumothorax,  mediastinal  or 
subcutaneous  emphysema,  and  women  In  an  advanced 
stage  of  pregnancy. 


if.  Physical  and 
Neuropsychiatric  'Examination 


6413 

Bourn  an,  M.  A. , 

P.  L.  Walraven,  and'H.J.  Leebeek 
ANOTHER  COLORIMETER  FOR  STUDYING 
COLOR  VISION.  =r-  Gphthalmologica  (Basel),  131 
'((3)1:  179-193.  March  1956.  to  English.  DNLM 

A  trichromatic  colorimeter  of  a  very  simple 
design  has  been  developed  for  a  more  extensive 
exploration  of  defective  color  vision.  The  possi¬ 
bility  of  introduction  of  a  mass  test  for  personnel 
selection  providing  more  quantitative  information 
about  color -discriminating  capacities  is  discussed. 
The  apparatus  can  be  developed  further  for  ig-roup 
testing. 

6414 

Brogan,  F,  A. 

A  DlSCR'E  TE  -  FREQUENCY  AUTOMATIC  AUDIO  M- 
E TER  SIMULATING  MANUAL  TECHNIC.  « 

School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  Report  no.  56- 1 23,  Sept.  1 956.  12  p. 

A©  1113  697  P®  12)1  5'94' 

An  automatic  audiometer  Is  described  which  uti¬ 
lizes  dlserete  frequencies,  offers  l-second1  tones 
at  random,  and1  simulates  manual  audiometry.  The 
time  required  for  testing  both  ears  1#  appfoia'mate- 
ly  5  minutes  for  5  frequencies.  Present  equipment 
can  test  Up  to  12  frequencies .  The  intensity  range 
Utilizing  ISM  recording  equipment  1|  5'5  decibels, 
but  this  range  can  easily  be  extended  an  additional 
30  decibels  without  changing  the  test  time.  A  unique 
feature  of  this  equipment  IS  that  It  prevents  the 
subject  from  directly  controlling  the'  test  results. 
(From  the  A#  abstract)  i('3t4)  references') 

641'5 

Cox,  Ji,  ft.,, 

ft.  W.  Benson,  and  A,  F,  Nlenioel'ler 
A  MOBILE  LABORATORY  FOR  GROUP  HEARING 
TESTS'.  — >-Cehtral  Inst,  for  the  Deaf.  St.  Louis,  Mo. 
'(iGontra'Ct  Nonr - 1 1 1 5t'('02;)))':  Issued'  by  NaVa'I  School  of 
Aviation  Medicine,  Pensacola,  Fii'a.  Project  no.  N'M' 
'004  IQ?  502,,  Report  no.  3,  NoV.  30,  1956.  lil+i'5  p. 

UNCLASSIFIED 

A  mobile  laboratory  has  been  constructed  as  a 
part  of  a  Navy  program  to  Investigate  the  auditory 
and  non  -  auditory  effects  of  the  noise  exposure  re¬ 
ceived  by  jet  engine  mechanics  andi  members  of  the 
flight  deck  crew  aboard  aircraft  carriers.  Thtg  lab¬ 
oratory  has  proved  to  be  a  useful  facility  tor  mak¬ 
ing  hearing  measurements  In  the  field.  It  contains 
a  group  audiometer  of  new  design  that  Is  simple, 
fast,  reliable,  and'  not  particularly  costly. 

6416 

Ebbenhout,  R.  W.  F. 

[THE  X-RAY  STATUS  OF  TEETH  IN'  FLIERS]  ©e 
rontgenstatus  van  ihet  geblt  ibl'J]  vllegers.  — —  Neder- 
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sign  alter  induced  hyperpnea  or  by  the  presence  of 
Trousseau's  phenomenon.  Personnel  with  spasmo¬ 
philic  tendencies  should  be  rejected  from  flight  duty; 


6422 

Tompkins,  V.  H. 

THE  SIGNIFICANCE  OF  THE  ABNORMAL  ELEC¬ 
TROENCEPHALOGRAM  IN  AIRCREW.  =  Flying 
Personnel  Research  Committee  (Gt.  Britain),  Re¬ 
port  no.  FPRC  986,  May  10,  1956.  7  p. 

AD  143  193  UNCLASSIFIED 

An  abnormal  electroencephalogram  (EEG)  may 
be  related  to  accident  liability  and  to  failure  in 
military  flying.  There  is  insufficient  Statistical1 
evidence  to  indicate  what  proportion  of  failure  the 
EEG  will  select;  however,  information  at  hand 
shows  that  a  highly  abnormal  record  of  the  parox¬ 
ysmal  type  at  rest  is  so  closely  linked  with  phys¬ 
ical  or  psychological  breakdown  that  candidates 
with  such  records  should  not  be  accepted  for  train¬ 
ing.  Follow-up  of  experienced  pilots  with  such  re¬ 
cords  indicates  that  any  related  symptoms  are  re¬ 
vealed  before  completion  of  training.  Certain  fac¬ 
tors  in  an  EEG,  clinically  within  normal-  limits, 
may  be  related  to  anxiety  reactions  of  the  type 
interfering  with  efficient  performance  of  flight 
duties.  These  should  be  studied  so  -that  the  E'EG 
may  be  effective  in  grading  reactions  to  anxiety- 
provoking  situations.  (From  the  author's-  -conclu¬ 
sions) 


6423 

Ward,  W.  D. 

THE  METHOD  OF  "SINGLE  DESCENT"  IN  GROUP 
AUDIOMETRY.  —  Central  Inst,  for  the  Deaf,  St. 
Louis,  Missouri  (Contract  Nonr-1151  (02))i;  Issued 
by  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.  Project  no.  NM  001  102  502,  Report  no.  2,  Oct. 
26,  1956.  (|p)  ip.  UNCLASSIFIED 

Various  methods  for  determining  threshold  in  a 
group-testing  situation  were  compared.  No  signifi¬ 
cant  differences  In  reliability  were  found  between 
the  method  of  adjustment  (either  direct  or  indirect) 
and  the  method  of  "single  descent,  "  in  which  the 
listener  presses  a  button  "  just  when  the  beeps  dis¬ 
appear.  "  However,  the  method  of  single  descent  1$ 
Independent  of  Individual  dflferehCes'  in  adjustment 
time  and-  requires  a  minimum  of  apparatus.  Thresh¬ 
olds  determined  by  single  descent  were  affected 
only  slightly  by  rate  of  descent,  starting  level  and 
practice  factors.  A  comparison  between  single  de¬ 
scent  and  the  standard  clinical  technique  showed  the 
thresholds  to  be  valid.  Field  performances  of  the 
method,  in  a  10- man  group  audiometer,  has  ful¬ 
filled  expectations  from  the  pilot  studies.  (Author's 
abstract) 


the  measurement  of  color,  and  basic  facts  of  color 
blindness  are  discussed.  A  number  of  tests  of  col¬ 
or  blindness  Involving  the  use  of  printed  colored 
iplates  are  described,  and  the  limitations  of  these 
polychromatic  tests  examined.  (Author's  summary, 
modified) 


g.  Sanitation  and  Hygiene 
(Exclusive  of  Cabins,  for  which  see  ijUe))) 


6425 

Bergin,  K.  G. 

RAIL  AND  AIR  TRAVEL:  SOME  PROBLEMS  OF 
HYGIENE.  '(0)  PROBLEMS  OF  HYGIENE  p  AVI¬ 
ATION.  i —  Royal  Soc.  Promotion  of  Health  Jour. 

( London),  7i64'8))i?  48-1  -489.  Aug.  1956.  DNLM 

A  general  discussion  on  the  hygienic  problems  re¬ 
lated  to  flight  includes  such  topics  as  the  air  con¬ 
ditioning  and  pressurization  of  aircraft  cabins,  feed¬ 
ing  and  drinking  in  flight,  washing  and  toi'let  facilities, 
and  provision  for  invalid  passengers.  Those  related 
to  the  ground  Include  disinfection,  disinsectization 
and  deratization  of  aircraft;  compliance  with  port 
health  regulations;  emptying  and  cleaning  of  toilets; 
and  replenishing  food  and  water  supplies.  Sanitary 
control  of  aircraft  also  includes  regulating  the  fol¬ 
lowing:  (I)  medical  supervision  of  passengers  and 
flying  staff;  (2)  control,  including  quarantining,  Iso¬ 
lation,  and  disposal  of  Infectious  disease;  and  (3) 
surveillance  of  persons  with  known  contacts  In  their 
homes  or  residences  during  the  incubation  period  of 
a  disease  to  which  they  have  been  exposed. 


6426 

Boyer,  j. , 

and  M.  V.  St-rumza 

[PRECIS  OF  AVIATKIN  HYGIENE]  Prtfcls  dTiy- 
gldne  alronautlqus.  Paris:  Expansion  sclentlflquc 
fran?alse,  1956.  278  p.  DLC  (RC1077.B6) 

This  is  a  manual  dealing  with  the  hygienic  prob¬ 
lems  associated  with  flight  which  affect  flying  per¬ 
sonnel,  passengers,  and  the  general  public.  Hy¬ 
giene  aboard  the  airplane  is  discussed  in  terms 
of  oxygen,  humidity,  and  temperature  control;  de- 
odorizatlon;  protection  from  extraterrestrial  radi¬ 
ation  and  airplane  vibration;  toilet  hygiene;  and 
disinfection,  disinsectization,  and  deratization  of 
aircraft.  Also  included  are  chapters  concerned 
with  the  general  hygiene  of  passenger#  and  flying 
personnel:  sanitary  aspects  of  airports;  and  Inter¬ 
national  medical  regulations  for  disease  quarantine, 
especially  plague,  cholera,  yellow  fever,  variola, 
exanthemic  typhus,  and  relapsing  fever. 


6424 

Wilbanks,  W.  A. 

THE  MEASUREMENT  OF  COLOR  BLINDNESS.  = — 
Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 
Monograph  Series,  Report  no.  2,  Aug.  31,  1956. 
lv»  44  p.  AD  154  617  UNCLASSIFIED 

An  attempt  Is  made  to  provide  a  reasonably  non¬ 
technical  Introduction  to  the  theoretical  basis  of 
tests  of  color  blindness  for  persons  engaged  in 
their  administration.  The  physical  basis  of  color. 

212 


6427 

Braswell ,  L.  R. 

SOME  MEDICAL  ASPECTS  OF  UNITED  STATES 
MILITARY  AIR  TRANSPORTATION.  IV.  AIR 
CARGOES.  —  World  Med.  Jour.,  3  (3):  146-147. 
May  1-956.  DLC  (R5.W88,  v.  3) 

Precautions  taken  on  'll.  S.  Military  Air  Transport 
Service  (MATS)  cargo  flights  to  prevent  the  dissemi¬ 
nation  of  disease  and  to  ensure  personal  safety  ins 
elude  prohibition  of  animals  except  those  transported 
for  scientific ,  -educational1,,  or  military  purposes; 
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Loose  fitting  garments  are  far  more  dangerous 
than  tight  when  ignited;,  and1  resulting  burns  are 
many  times  as  severe.  These  experimental  re¬ 
sults  agree  closely  with  similar  clinical  studies 
in  a  large  emergency  hospital.  (Authors'  abstract) 


c.  Bailout  and'  Bailout  Equipment 


9497 

Achiary.,  A., 

L.  Servanty,  A.  Cabanon,  and  V.  Andre' 
[DYNAMICS  OF  THE  EJECTION  SEAT]  La  dyna- 
mlque  du  Siege  electable.  MSdeclne  aSronautlque 
(Paris),  H  (1):  55-58.  1956.  in  French, 

DLC  (TL555.M394,  v.  11) 

Characteristics  of  the  accelerative  forces  im¬ 
posed  by  ejection  and  the  dynamic  relation  be¬ 
tween  accelerations  of  the  seat  and  its  Occupant 
are  discussed.  It  is  shown  that  the  discrepancies 
between  accelerations  of  the  seat  and  the  body 
parts;  as  well  as  the  physiological  dangers  of 
ejection,  are  dependent  on  the  elasticity  of  the 
body  and  on  seat  cushion  hardness. 


Effort  is  made  to  determine  safe  procedures  for 
making  parachute  Jumps  from  the  L-20  aircraft  under 
arctic  winter  conditions.  Jump  techniques  were  de¬ 
veloped  from  temperate  climate  jump  techniques. 

A  total  of  32  jumps  were  made  without  difficulty  at 
ambient  temperatures  of  27°  to  14'  F.,  In  sticks  of  1 
and  2  parachutists.  Over-all  results  indicated  that, 
;vfter  modification,  the  L-20  airplane  will  be  suitable 
for  consecutive  aerial  delivery  of  parachutists  and 
equipment  at  ambient  temperatures  below  0°  F. 

6501 

(Continental  Army  Command) 

PARACHUTE  JUMPING  FROM  ARMY  AIRCRAFT 

(H21C  HELICOPTER).  -  Continental  Army 

Command  Board  No.  5,  Fort  Bragg,  N.  C. 

(Project  no.  AB  2354).  Partial  report  no.  3,  Sept. 

5,  *956.  Ittl  p.  AD  113  658  ifNcC^IPPD1 

Jumps  were  performed  by  parachutists  to 
determine  safe  procedures  for  the  K-2LC 
helicopter.  The  H-21C  forward  door  was  con¬ 
cluded  to'  be  suitable  for  the  aerial1  delivery  of 
a  maximum  of  10  parachutists  wearing  combat 
equipment.  Safe  Jump  procedures  are  outlined. 
(From  the  AD  abstract) 


6498 

Alexander,  C.  B.  J. 

MEDICAL  ASPECTS  OF  PARATROOPER  TRAINING, 
-v i  .‘.sro  Med.  Soc.  Jour.  (New  Delhi),  3 1 ((!!).:.  38-47. 
April  1956.  DN’LM 

A  brief  d#Scf  iption  is  presented  of  the  history  of. 
parachuting  in  India  and  of  the  Indian  Air  Force  pro¬ 
gram  for  the  selection  and  training  of  paratroopers. 
Injuries  encountered  during  training  are  discussed 
and  classified  by  their  occurrence  during  ground 
training  and  during  jumping  (at  exit*  during  parachute 
development,  and  during  landing).  Data  concerning 
the  occurrence  of  various  types  of  injuries  in  the 
years  1950  and  1951  are  presented,  and  data  from 
1950  are  compared  with  the  injury  rates  of  American, 
British,  and  French  paratrooper  schools. 


6499 

iBloetscher,  F. 

DESIGN  AND  DEVELOPMENT  OF  A  GENERAL  PUR¬ 
POSE  EJECTABLE  SEAT-CAPSULE  FOR  SUPER¬ 
SONIC  AIRCRAFT.  PHASE  H:  FINAL  REPORT.  — 
Goodyear  Aircraft  Corp.,  Akron,  Ohio  (Contract  NOas 
53-820-c).  Report  no.  GER  7669,  May  23,  1956, 

113  p.  AD  131  966  UNCLASSIFIED 

An  ejectable  seat- capsule  designed  to  provide  a 
Safe  means  of  escape  from  aircraft  traveling  at  Mach 
1  at  sea  level  and  Mach  i.5  at  30,000  feet  is  described 
and  illustrated.  Discussion  1»  included  bn.  ejection 
tests  of  full-scale  dynamic  models,  flotation  tests, 
various  structural  tests,  and  complete  stress-weight 
analysis. 

6500 

(Continental  Army  Command) 

ARCTIC  TEST  OF  PARACHUTE  JUMPING  FROM 
ARMY  AIRCRAFT  (L-20  AIRPLANE).  —  Continental 
Army  Command,  Arctic  Test  Branch,  Big  Delta, 

Alaska  (Project  AB  2354  (Arctic)).  Partial  Report 
no.  1,  Nov.  i3,  1956.  [32:]  p.  AD  115  447 

UNCLASSIFIED 
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6502 

Conway,  S.  M.  P.„ 
andB.J.  Gremln 

SOME  MEDICAL  PROBLEMS  OF  PARACHUTING  EN 
MALAYA.  —  Jour.  Royal  Army  Med.  Corps  (Lon¬ 
don),,  102.  i(  I);:  70572,  Jan.  195®,.  ®SM» 

A  4.6%  casualty  rate  was  found  in  995  operational 
or  training  parachute  jumps  of  troops  and  medical 
personnel  over  the  Malayan  jungles.  The  hazards  of 
jumping  in  the  jungle  include  parachute  hook-up  and 
catching  to  branches  and  trees,  or  igiying-way  of  the 
parachute  after  toitlal1  hook-up.  The  most  common 
injuries  occurred  to  the  back,  usually  crush  fractures 
of  the  lumbar  and  thoracic  vertebrae.  Other  injuries 
occurred  to  the  ankle,  ribs,  pelvis,  clavicles,  or  any 
other  bones  which  come  in  contact  with  direct  vio¬ 
lence  by  branches  or  the  ground.  Lacerations  and 
bruises  were  usually  treated  on  the  spot ,  but  more 
serious  injuries  were  evacuated  by  helicopter; 
Casualties  were  reduced  by  air  reconnaissance  of 
.the  terrain  prior  to  jumps., 

6503 

'Cpy,  R,  G, 

INVESTIGATION  OF  THE  RELATIVE  EFFI¬ 
CIENCY  OF  PILOT  PARACHUTES.  mm  Unlv,  of 
Dayton,  Ohio  (Contract  no.  AF  33(6 16)- 3271); 

Issued1  by  Wright  Air  Development  Center, 
Equipment  Lab.,  Wright- Patterson  Air  Force 
Base.  Ohio  (Task  no.  61491).  IVADC;  Technical 
Report  no.  56-147,  March  1956.  vili+74  p. 

AD  89  095  UNCLASSIFIED 

The  relative  efficiency  of  pilot  parachutes 
MAI,  MAI  A,  MA1B,  and  MA1C  was  evaluated  by 
measuring  and  determining  the  forces,  Impulses, 
and  time  to  deployment  when  deploying  a  portion 
of  the  main  canopy  from  a  dummy  mounted  In  a 
vertical  wind  tunnel.  Pressure  distribution  tests 
Were  completed  by  measuring  the  total:  pressures 
during  simulated  free  fall  In  a  vertical  wind 
tunnel.  The  results  Indicated  that  Pitot  Chute 
Type  MAI  A  deploys  In  a  shorter  time  than  the 
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other  three  types  tested  tor  a  dummy  angle  of 
zero  degrees.  Types  MAI  and1  MAID  transmit 
less  energy  to  the  test  rig  and  have  smaller 
average  and  peak  force  values  than'  Types  MAI  A 
and  MAI'C  at  dummy  angles  of  0,  45,  and  90 
degrees.  (Author's  abstract,  modified) 

6504 

EJECTION  EQUIPMENT  FOR  MACH  3.  —  Flight  (Lon¬ 
don),  70  (2497):  856.  Nov.  30,  1956. 

©LG  l(TL50)l  .'F5,  v.  I0> 

An  ejection  seat  designed  by  Lockheed  Aircraft  for 
downward  ejections  at  speeds  up  to  Mach  3  features: 
<(:l)i  brackets  to  hold  the  pilot's  helmet  steady  and  to 
reduce  loads  on  the  neck;  (2)  knee  guards  to  prevent 
splaying  of  the  legs,  with  a  webbing  harness  to  re¬ 
strain  the  arms;  (3)  automatic  straps  to  prevent  flail¬ 
ing  of  the  legs;  (4)  fins  extending  beneath  and  beside 
the  seat  to  provide  stabilization;  and  (5)  an  airflow 
deflector  plate  forming  an  "atmosphere  capsule"  to- 
reduce  traniverie  forces  and  air  blast. 


6505 

Elzufon,  E.  E., 

and  P.  Goldaerg 

ANALYSIS  OF  COMPONENTS  INVOLVE©  IN  AN 
EJECTION  SEAT  MALFUNCTION.  —  Naval  Ord¬ 
nance  Lab.,  White  Oak,  Md.  NAVORD  Report  no. 
4319,  June  6,  1956.  ['35]  p.  AD  113  862 

UNCLASSIFIED 

An  Investigation  Is  reported  of  the  functional  char¬ 
acteristics  of  a  pilot  ejection  catapult  which  mal¬ 
functioned  during  a  fatal  accident.  Conditions  under 
which  the  accident  occurred  were  such  that  reliable 
functioning  should  have  been  expected.  Undetermina¬ 
ble  factors  may  have  contributed  to  the  accident. 
Analysis  of  the  firing  mechanism  showed  poor  design 
of  several  components.  Examination  of  sample  firing 
mechanisms  revealed  components  out  of  tolerance  In 
critical  dimensions.  Recommendation  is  made  for  the 
redesign  of  cartridge  and  firing  mechanism. 


6506 

Fairbanks,  D.  H., 
and  B.  Moore 

DOUGLAS  A4D  SEAT-EJECTION.  TESTS,  mm  Naval 
Ordnance  Test  Station.  Supersonic  Track  Division 
Test  Department,  China  Lake,  Calif.  Report  no. 
NOTS  1068,  Feb.  3,  1956.  xi+25  p.  AD  105  846 

UNCLASSIFIED 

A  series  of  aircraft  seat  ejection  tests  were  con¬ 
ducted  on  a  rail  track  to  Investigate  the  operational 
characteristics  of  the  A4©  ejection  system  at  speeds 
approaching  600  knots.  Data  were  obtained  concern¬ 
ing  the  time-motion  relationship  of  the  sled;  the  ejec¬ 
tion  characteristics  of  the  canopy,  seat,  and  dummy, 
including  ejection  velocity;  and  the  trajectory  of  the 
canopy,  dummy,,  and  seat  relative  to  the  airplane. 

The  tests  gave  no  indication  of  collision  of  Die  canopy 
with  the  dummy,  and  revealed  a  minimum  safe  clear  - 
ance  by  the  dummy  of  the  tail.  Dismemberment  of 
the  dummy,  loss  of  personal  equipment,  and  blowing 
of  parachute  panels  was  observed,  indicating  the  high 
air  loads  encountered  at  these  velocities.  As  a  result 
of  the  tests,  the  A4D  was  released  for  further  flight 
tests  with  the  standard  Navy  seat  gun  and  cartridge. 
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6507 

Card,  P.  W.  , 

and  L,  B,  Cochran 

INSTALLATION  AND  EVALUATION  OF  TV-2 
TYPE  ARM  RESTS  ON  SPECIAL  DEVICE,  G-EQ- 
2a,  EJECTION  SE-.T  TRAINER.  —  Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.  Special  Re¬ 
port  no.  56  - 16,  April  24,  1,95:6.  il(5.i)!,ps 

UNCLASSIFIED 

The  modification  of  the  6-EQ-2a  ejection  seat 
trainer  to  Incorporate  a  direct  TV-2  type  trigger 
arm  rest  firing  mechanism  Is  described  and  illus¬ 
trated.  The  modified  seat  traineF  proved  to  work 
successfully,  utilizing  either  face  curtain  or  arm 
rest  firing  technique.  This  training  device  Is  used 
to  Indoctrinate  student  and  naval  aviators  In  es¬ 
cape  procedures  from  high  speed  aircraft. 

6508 

Gero,  ©'.  Ri 

EJECT  ABLE  AfflCRAFT  SEAT  CAPSULE,  »  #.  Si, 
Patent  2,733,027.  Jan.  31,  1956.  6  leaves.  DP 

An  ejection  seat  foF  occupants  of  high-speed  air¬ 
planes  consisting  of  a  capsule  or  enclosure  for  such 
seats  and  providing  an  airtight  means  of  protecting 
the  occupant  to  safely  escape  from  the  airplane  in 
flij.  it  is  described  and  illustrated.  Capsule  operation 
is  automatic  and  can  be  initiated  from  a  single  lever 
of  switch.  This  is  to  insure  safe  escape  of  an  occu¬ 
pant  who  is  wounded  and  who  could  not  perform  the 
normal  escape  functions  ifv  an  open  ejection  seat. 

The  capsule  Includes  as  standard  equipment  an  armor 
plate,  an  adjustable  seat  parachute  for  the  occupant, 
a  recovery  drogue  chute,  oxygen  supply.,  and  ejection 
guns,  track, and  support  structures.  The  capsule  is 
capable  of  floating  when  landing  on  water. 


6509 

Goodrich,  J.  W. 

ESCAPE  FROM  HIGH  PERFORMANCE  AIR¬ 
CRAFT.  Wright  Air  Development  Center. 
Directorate  of  Research,  Wrlght-Patterson  Air 
Force  Bate,  Ohio.  WADC  Technical  Note  no. 

'5:6»7(j.  Jan>.  %  195:6,  |p4|ipi  AD  81  5:62 

UNCLASSIFIED 

The  Information  presented  by  this  study  may  be 
summarized  as  follows  for  the  conventional  ejec  - 
tlon  s.  at  system;  The  maximum  linear  deceleration 
la  essentially  constant  for  a  given  calibrated  air¬ 
speed  regardleee  of  attitude.  At  constant  calibrated 
airspeed1  ,the  rate  of  tumbling  increases  with  alti¬ 
tude  and  approaches  a  value  proportional  to  the 
Inverse  of  the  square  root  of  the  density  ratio. 

At  constant  calibrated  airspeed  the  duration  of  g 
forces  is  approximately  proportional  to  the  Inverse 
of  the  square  root  of  the  density  ratio.  The  maximum 
linear  deceleration  forces  Increase  as  the  2.47  power 
of  the  velocity.  The  maximum  linear  deceleration 
rapidly  approaches  the  Umlt  of  human  tolerance 
as  the  speed  of  the  aircraft  at  time  of  ejection  Is  In¬ 
creased  above  550  knots  calibrated  airspeed.  The 
aerodynamic  and  physical  characteristics  defined 
by  the  parameter  (  C  0  “Yvv )  sre  such  as  to  limit  the 
usefulness  of  the  conventional  ejection  seat  system 
to  the  lower  part  of  the  Speed  range  of  the  "'Century 
Series"  fighter.  Only  by  optimisation  of  these  pa¬ 
rameters,  such  as  may  be  obtained  by  the  use  of  a 
low  drag  capsule,  can  successful  escape  be  expected 
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In  the  extreme  spead  range  capability  of  the  "Century 
Series”  aircraft  and  beyond.  (Author's  summary) 


6510 

Harper,  E.  D. _ 

AIRCREW  RECOVERY  FROM  AIRBORNE  MISHAPS. 
—  Canad.  Aeronaut.  Jour.  (Ottawa)  2  (5):  151-153. 
itey  i 9561  ©LG  (TL501,  C2tl4  v.  2))i 

The  aircrew  ejection  devices  presently  In  use  In 
Canadian  aircraft  are  considered  largely  Inadequate 
for  the  special  conditions  of  high  altitude,  low  alti¬ 
tude,  high  speed,  and  low  speed  flight.  The  CF-100 
possesses  the  moat  advanced  escape  equipment,  In¬ 
cluding  an  automatic  parachute  operating  system 
timed  for  ejections  at  any  altitude  above  200-300 
feet,  a  barostatlc  operating  device  which  opens  the 
parachute  at  a  predetermined  altitude,  maximum 
available  support  and  protective  devices,  and  a  sta¬ 
bilization  parachute  to  prevent  tumbling.  The  prob¬ 
lem  of  air  blast,  violent  contortion,  end  high'  accel¬ 
eration  during  ejection  at  Ugh  speeds  has  not  been 
solved,  and  may  require  the  development  of  ah'  es¬ 
cape  capsule. 

6511 

Hawkes,  R. 

AIR  CRASH  DEATH  OR  INJURY  MAY  BE  PRE¬ 
VENTED  BY  SOUND  DETAIL  DESIGN.  -  Avia¬ 

tion  Week,  65  (19):  61-64,  67-70,  73,  77,  79.  Nov. 

5,  1956.  DLC  (TL501.A8,  v.  65) 

fhe  concepts  of  crash  sundval'  design  are  based 
on  the  fact  that  the  human  body  is  capable  of  with¬ 
standing  Impacts  greater  than  those  which  can  he 
transmitted  through  the  structure  of  a  current  air¬ 
plane,  The  basic  principles  are  centered  around 
designing  the  tiedown  of  passengers  and  loose 
equipment  up  to  the  ultimate  load  factor  of  the  air¬ 
craft  frame.  The  study  of  forward^'faclng  seats 
versus  backward-facing  seats  is  uaed  to  illustrate 
the  fallacy  of  drawing  conclusions  from  incomplete 
evidence. 


6512 

Hawkes,  R.  _ 

NAVY  INTEGRATING  FLIGHT  SYSTEM  IN  PILOT 
CAPSULE.  —  Aviation  Week,  84'  (18):  54-59. 

April  30,  1956. 

The  overall  design  concept  is  outlined  for  an 
Interchangeable  nose  section  ejection  capsule  which 
would  contain  the  pitot  and  the  sensing,  interpret¬ 
ing,  and  communicating  organs  of  a  new  Integrated 
flight- control  system.  Some  of  the  background  work 
that  culminated  In  the  man- machine  bearing  capsule 
Is  related. 


6513 

Jlgef  ,  M. 

[AT  2400  KM. /HR.=  EXIT. . .  7  ]'  Bel  2400  km/st: 
Auastetgen  . .  .7  —  Flux-Revue  (Stuttgart),  1956 
(12):  18-20.  Dec.  22,  1916.  In  German. 

DLC  (TL503.  C524,  v..  1956) 

American  research  and  experlencee  with  ejection 
at  high  altitudes  and  supersonic  speeds  are  briefly 
described.  It  If  recognised  that  the  progressively 
Increasing  apeedf  and  higher  altitudes  exceed  the 
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protection  offered  by  further  development  of  the 
ejection  seat.  Instead,  the  new  safety  design  concept 
consists  of  a  completely  enclosed  ejection  capsule 
encompassing  the  pilot  and  the  cockpit. 


6514 

Krutoff,  L. 

[VEGETATIVE  DYSTONIA  DUE  TO  DIVING  DE¬ 
SCENTS  AND  PARACHUTE  JUMPS]  Vegetative 

Dystonie  duf chi  Sturzf  luge  und  Absprunge. - 

Medizlnlsche  Kllnlk  (Miinchen),  'SI'  i(®3)):i  787.  May  4, 
1956.  In  German.  DNLM 

On  the  basis  of  his  own  experiences  as  a  physi¬ 
cian  to  paratroopers  and  as  a  research  worker  oii 
medical  problems  of  parachute  jumping,  the  author 
affirms  the  possibility  of  parachute  jumps  as  a 
causative  factor  in  the  etiology  of  vegetative  dys¬ 
tonia.  He  views  the  process  of  the  jump  and  land¬ 
ing  as  a  stress  which  may  lead  to  autonomic  dys- 
regulatlon.  Certain  Injuries  frequently  sustained  at 
landings  may  also  be  a  contributory  factor. 

6515 

'Martin,  J. 

EJECTION  FROM  HIGH  SPEED  AIRCRAFT.  —  Jour. 
Royal  Aeronaut.  Soc.  (London),  60  (550):  659-668. 
#ct.  1956.  DLC  (TL501.R7,  V.  60) 

Early  studies  to  determine  physiological  accelera¬ 
tion  limits  oh  a  ground  ejection  rig  and  to  test  opera¬ 
tional  designs  of  the  Martin-Baker  aircraft  ejection 
seat  In  flight  are  described.  The  chief  design  features 
of  the  seat,  including  an  automatic  ejection  device, 
main  time  release,  ejection  gun,  leg  restraining 
device,  and  duplex  drogue  system  are  described,  and 
the  peculiar  conditions  and  methods  of  ejection  at 
high  altitude,  high  speed,  and  low  altitude  are  dis¬ 
cussed. 


6516 

Martin,  J. 

EJECTION  SEAT  AND  PARACHUTE  ASSEMBLY 
FOR  A  SINGLE  PERSON.  — -  U,  S.  Patent 
2,782,538.  Sept.  11,  1956.  5  leaves.  DP 

An  ejection  seat  If'  described  and)  illustrated, 
provided  with  two  drogue  parachutes.  It  Is  claimed 
tha*  this  assembly  results  In  a  gradual  opening 
of  the  parachutes  in  the  proper  order. 


6517 

Millar,  A. 

EJECTION  SEATS,  *■»  A® Graft  ( Toronto),  1!8  i(4));s 
16-18,  2l';f5:):  33-34,  37,  84-85.  April -May  1956. 

DLC  (TL501.  A56143,  v,  18) 

The  development  of  ejection  seats  and  the  Initial 
experiments  dealing  with  ejection  pf qceduf e  are 
discussed,  Flight  experiments  are  reported'  and 
Illustrated  of  dummy  ejections  using  the  automatic 
Martin -Baker  seat.  Consideration  is  given  to  the 
design  of  ejection  seats,  especially  the  Weber  ejec¬ 
tion  seat,  and  to  problems  associated  with  down¬ 
ward  supersonic  ejection  and  capsule  ejection.  Men¬ 
tion  Is  made  of  human  ejection  drills  executed  at 
low  speeds.  It  Is  stressed  that  successful  ejection 
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always  depends  on  the  airman's  psychological  reac¬ 
tions. 


851'8 

Montagard,  F., 

and  R,  Picamoles 

[1500  SYSTEMATIC  RADIOGRAPHS  OF  THE  LUM¬ 
BAR  SPINAL  COLUMN  TO  TEST  EJECTION  SEAT 
CAPACITY]  1.500  radiographies  systdmatiques  de 
la  colonne  lombolre  pour  aptitude  au  siege  eject- 
able.  Mddecine  ae'ronautique  (Paris),  1!|  #):■: 
59-69.  1956.  In  French.  DLC  (TL555.M394,  v.  11) 

Radiological  examinations  were  conducted  in  1552 
French  airmen  to  detect  the  presence  of  spinal 
anomalies  which  might  increase  the  probability  of 
injury  during  ejection.  Minor  malformations  of  the 
spine,  including  sacralization  and  spina  bifida, 
were  observed  in  30%  Of  the  men,  but  were  not 
considered  dangerous.  Malformations  for  which 
ejection- seat  training  was  considered  inadvisable 
were  observed  in  almost  4%  of  the  men  andl  in¬ 
cluded  spondy lolisthe sis  (2.32%),  intervertebral1 
hernias,  andi  vertebral  osteochondrosis. 


6519 

(Naval  Aviation  Safety  Center) 

EJECTION  SEAT  STUDY:  A  REPORT  OF  EJEC¬ 
TIONS  AND  BAILOUTS,  AUGUST  1949  THROUGH 
MAY  1956.  —  Naval  Aviation  Safety  Center,  Norfolk, 
Va.  23  p.  AD  125  052  UNCLASSIFIED 

A  study  IS  presented  on  the  ejection  seat  in  emer¬ 
gency  escape  from  naval  aircraft  from  the  first  ejec¬ 
tion  in  August  1949  through  May  1956.  The  findings 
demonstrate  an  increase  in  the  ejection  rate  per  unit 
hours  flcrwn,  and  a  pronounced  relationship  between 
successful1  ejection  and  altitude  and  speed.  Successful 
bailouts  may  be  made  at  lower  altitudes  and  slower 
speed  than  can  ejections.  Ejecting  from  F9F,  F7U 
and  TV  model  aircraft  is  significantly  more  danger¬ 
ous  than  from  F2H  and  FJ  models.  Bailing  out  from 
FAU  model  aircraft  is  more  dangerous  than  that  from 
AD  and  SNJ  models.  Injuries  sustained  during  ejec¬ 
tions  occur  malnlv  upon  landing,  by  the  forces  in¬ 
volved  in  electing  the  seat  and  the  pilot,  and  bv  the 
shock  of  the  opening  parachute.  Injuries  sustained 
during  bailouts  occur  upon  landing,  In  the  cockpit, 
upon  the  fuselage,  and  bv  parachute  shock.  A  large 
and  significant  difference  was  found  In  the  number  of 
injuries  between  trained  parachute  jumpers  and  un¬ 
trained  ones!.  i(('Firpmi  the  author  la  conclusions))) 


6520 

Penny,  A.  R. 

JUMPERS  DOWN  AND  UP.  —  Med.  TeChniciahsiBuML, 

H  i(4')li  i39’«M*.  July-Aug.  1956, 

DLC  (RC9-70.U72,  v. '!?')' 

The  personnel  of  a  naval  parachute  unit  conduct 
tests  in  connection  with  the  design,  use,  Improvement 
and  adaptation  to  naval  aircraft  operations  of  para¬ 
chute  and  ejection  seat  systems;  pilot’s  personal 
safety  equipment  and  flight  gear;  and  aerial  delivery 
of  supplies  and  cargo.  A  medical  corpsman  equipped 
with  medical  kit  Is  in  attendance  during  all  jumps  to 
treat  any  injuries  that  may  occur.  Injuries  sustained 
during  test  jumps  are  usually  minor,  consisting  of 
bruises  about  the  face  and  neck  sustained1  from  para- 
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chute  line#  and  risers  and  due  to  opening  shock 
forces.  More  serious  injuries  consist  of  leg  sprains 
and  fractures  usually  caused  toy  .ground'  impact. 


6521  _  _ _  _ _ _ 

PRELIMINARY  REPORT  ON  A  SUBSTANTIATED 
SUPERSONIC  EJECTION.  Med.  Training 
Bull.  (Continental  Air  Command,  Mitchell  Air 
Force  Ease,  N.  Y.),  3  (3):  1-5.  Feb.  1956. 

DNLM 

Same  a#  item'  4'820!,,  vol.  TV. 


6522 

’tRESeU”.  «-  F'lbSt  (Lohdbh)i,.  TiO  i(2496)i:  668!,  Nov,  23), 
1956'.  DLC  (TL501.F5,  V,  70) 

A  RESCU  rocket-assisted  ejection  gun  was  tested 
by  Talco  Engineering  Company  through  ejection  of 
dummies  from  a  cockpit  section  mounted  on  a  rocket- 
propelled  sled.  RESCU  lifted  the  ejection  seat  124 
feet  at  a  sled  speed  of  Mach  0.3,  while  an  M3  tele¬ 
scopic,  cartridge -operated  gun  lifted  the  seat  only 
55  feet.  At  Mach  0.73,  RESCU  achieved:  an  altitude  of 
60  feet.  It  is  suggested  that  the  rocket  thrust  tends  to 
stabilize  the  seat  after  ejection  and  to  reduce  deceler¬ 
ation  forces  to  a  level  within  endurance  limits. 


6523 

ROCKET-PROPELLED  EJECTOR  SEAT.  Engineer¬ 
ing  (London),  182  (4734):  691 ,  Nov.  30',  1 95:6, 

DLC  (TA1.E55,  V.  182) 

A  rocket-propelled  ejector  seat  is  bf-lffly  de¬ 
scribed,,  designed  to  permit  pilots  of  COnvair 
TF  102A  combat  trainer  aircraft  to  escape  safely 
even  at  emergencies  near  ground  level.  The  new 
Rescu  Mark  l  seat  combines  a  normal  cartridge- 
actuated  catapult  with  a  rocket  Incorporated  In  the 
Inner  tube  and  brought  Into  action  by  the  cartridge 
catapult.  Comparative  test's  with  a  standard  M3 
cartridge-actuated  ejector  seat  indicate  that  rocket  - 
propelled  escape  systems  ensure  greater  clearance 
from  the  aircraft,  a  reduction  in  the  deceleration 
rate  as  the  man- seat  mass  is  catapulted  In  the  air, 
and  a  greatly  Increased  "on -the -deck"  escape 
probability. 


6524 
Ruff,  S. 

I  VEGETATIVE  D  YST0N>IA  DUE  T©  ©  W6  de¬ 
scent!  AND  PARACHUTE  JUMPS]  Vegetative 
Dystonle  durch  Sturzfluge  und  Abspriinge.  •— *- 
Medlztolsche  Kllnik  (Miinchen),  'Sil1 1('4')3  164.  Jan.  27, 
1956:.  to  German.  DNLM 

In  answer  to  a  question  concerning  the  role  of 
frequent  flights  as  a  fighter  pilot  and  parachute 
jumps  to  the  etiology  of  subsequent  vegetative 
dystonia  or  occipital  neuralgia,  the  author  replies 
that  he  has  found  no  evidence  on  this  subject  after 
perusal  of  the  German  and  foreign  aviation  medi¬ 
cine  literature. 


6525 

Soule.  C.  W. 

SAFETY  SEAT  LOWERING  DEVICE  FOR  AIRCRAFT 
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AEROSPACE  MEDICINE  BIBLIOGRAPHY  11956 


PASSENGER.  —  U.  S.  Patent  2,749,065.  June  5, 

4956  .  5  leaves.  ©P 

A  safety  lowering  device  for  aircraft  passengers 
is  described  and  illustrated  whereby  one  or  more 
passengers  may  be  released  from  an  airplane  in 
flight  and  be  safely  delivered  to  the  ground.  He  may 
be  released  singly  and  selectively  at  the  will  of  the 
pilot  or  other  attendant.  The  passenger  being  dis¬ 
charged  has  no  control.  Each  device  is  equipped 
with  a  parachute  that  will  not  open  until  such  time 
as  the  person  is  free  of  the  airplane  a  sufficient 
distance  to  prevent  entanglement  with  the  aircraft. 
The  device  consists  of  a  collapsible  seat,  surrounded 
by  hinged  hollow  walls,  collapsible  passenger - 
receiving  bag- like  member,  and  hinged  doors. 


6526 

StapPt  J. 

R.  J.  Heymans,  and  R.  If.  Stanley 
PROGRESS  B  STEADY  TOWARD  SOLUTION  OF 

ACUTE  PILOT-ESCAPE  PROBLEMS.  - SAE 

Jour.,  64  (13):  44-48.  Dec.  1056. 

DLC  (TL1.S5,  v.  64) 

Considerations  of  importance  in  the  development 
of  pilot  escape  devices  from  disabled  aircraft  at 
high  speeds  and  altitudes  include  the  possibility  of 
incapacitation  resulting  from  fear,  injury.,  hypoxia, 
or  tumbling;  the  necessity  for  a  Ugh  escape  veloc¬ 
ity  to  avoid  collision  with  aircraft  parts  and  the 
possibility  of  attendant  spinal  injury;  the  effects  of 
air  blast  and  acceleration;  the  necessity  for  oxygen 
and  perhaps  pressure  during  descent;  the  danger  of 
injury  during  parachuting  either  from  enemy  action 
or  from  impact;  and  the  problem  of  the  storage  of 
survival  equipment.  It  is  suggested  that  a  capsule 
or  pod-type  ejection  device  would  provide  protec¬ 
tion  against  most  dangers,  but  would  present  seri¬ 
ous  engineering  difficulties,  require  a  greater 
escape  acceleration,  and  be  more  susceptible  to 
survivable  battle  damage  (with  the  necessity  for  a 
further  escape  system1)1- 


6527 

Stone,  L, 

and  Clark,  E, 

USAF  REVEALS  NEW  X-2  CRASH  DETAILS.  - 

Aviation  Week,  65  (19):  26-27,  Nov,  5,  1956, 

DLC  (TL501.A8,  v.  65) 

New  details  on  the  toss  of  the  Bell  X-2  rocket 
research  plane  and  the  death  of  USAF  Capt.  M.  G. 
Apt  are  revealed.  Apparently  high-speed  pitching 
of  the  aircraft  caused  the  pilot  to  eject  the  capsule. 
There  Is  some  indication  that  blackout  due  to.  ex¬ 
cessive  negative  g  forces  may  have  prevented*  the 
pitot  from  completing  the  ejection  procedures. 


6528 

Wlant,  H.  W. 

THE  EFFECTS  OF  SIMULTANEOUS  DECELERATION. 
TUMBLING  AND  WINDBLAST  ENCOUNTERED  IN- 

ESCAPE  FROM  SUPERSONIC  AIRCRAFT.  - Cook 

Electric  Co.,  CUcago,  III.  (Contract  AF  33(618)- 448); 
issued  by  Wright  Air  Development  Center.  Aero 
Medical  Lab.,  Wrlght-Patterson  Air  Force  Base, 

Ohio  (Project  no.  7218-71720).  WADC  Technical  Note 
no.  54- 18,  March  1956.  lx*  142  p.  AD  99  656 

UNCLASSIFIED 
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Two  chimpanzees  were  emitted  by  ejection  seats 
from  missiles  traveling  at  Mach  il.i1  and  1.5  re¬ 
spectively  at  21,500  feet.  Physiological  data  were 
obtained  from  accelerometers,  rate  gyros,  electro- 
manometers,  and  heart  and  respiratory  rate  record¬ 
ers  attached'  to  the  seat  during  ejection.  Maxima  of 
180  r.p.m.  and  25  g  were  observed  for  brief  per¬ 
iods.  in  each  case,  the  recovery  parachute  failed 
and  the  animal  free  fell  to  earth.  Maximum  pressure 
change  occurred  at  ejection  at  which  time  the  pres¬ 
sure  at  the  chest  rose  from  3.05  psl  to  15.4  psl  In 
0.2  seconds.  Findings  on  postmortem  examination 
were  inconclusive.  Microscopic  examination  of  the 
lungs  revealed  no  signs  of  explosive  decompression, 
although  signs  of  trauma  due  to  impact  were  diffuse 
and  iseVere,  A  large  angular  impulse  arising  from 
the  airloads  was  applied  to  the  seat  during  ejection, 
which  was  of  sufficient  magnitude  to  cause  the  seat 
to  rotate  from  Its*  Initial  ihprizontal  position  to  a 
nearly  head -down  attitude  shortly  after  separation 
from  the  missile.  The  results  Indicate  that  tumbling 
is  somewhat  higher  than  might  Ibe  reasonably/  tol¬ 
erated  by  a  human  subject. 


d.  Survival  and  Rescue 
(On  Sea,  Land,  llltii  the  Desert,  Arctic,  etc.) 


6529 

Colin,  A. 

(RESCUE  AND  SURVIVAL  IN  THE  EQUATORIAL 
ZONE]  Sauvetage  et  survi vance  en  zone  cquato- 
riale.  —  Forces  aeflehnes  franqalses  (Paris),  II* 
(118):  453-467.  Aug.  -Sept.  1956.  In  French. 

DLC  (tyG625.  F8F66,  V,  11) 

The  functions  and  contribuflQh  of  the  Survival 
School  established  to  1953  at  Pointe  Noir  in 
French  Equatorial  Africa  are  discussed.  The 
School  trains  men  In  survival  and  rescue  tech¬ 
niques,  and1  serves  as*  a  research  center  for  the 
study  of  signaling  techniques,  survival  equipment, 
and  the  medical  aspects  of  survival. 


6530 

Denols,  E. 

(SURVIVAL  OF  ACCIDENT  VICTIMS  ON  LAND  AND 
DESERT  REGIONS]  Supervivencla  de  los  accident-a¬ 
dos  en  tierra  y  regiones  deserticas.  ==  Ciencla  aero- 
nantlca  (Caracas),  2  (14):  32-33,  Jan.  1956.  In  Span¬ 
ish. 

In  the  event  of  an  aircraft  accident  over  land  or 
desert  regions,  passengers  and*  aircrew  may  survive 
until  rescued  by  utilizing  emergency  provisions 
aboard  the  plane  (food,  beverage,  water,  first  aid 
kit-B);  by  rationing  the  available  water  supply  and  lo¬ 
cating  new  sources  of  water;  by  obeying  the  plane 
captain  directing  rescue  and  survival  operations; 
nursing  wounded  persons;  erecting  shelters  from 
environmental  sources,  or  where  possible  utilizing 
the  plane,  and  signaling  ground  position  to  rescue 
teams. 


6531 

Hall,  A.  L. 

INDOCTRINATION  IN  USE  OF  THE  REBREATHING 
APPARATUS.  MULTI-PURPOSE  (RAMP).  =IN»- 


»0l.  SAFETY,  SURVIVAL,  AND  RESCUE  6532-6538 


val  School  of  Aviation  'Medicine,,  Pensacola,  Fla. 
(Research  Project  no.  NM  001  106  103).  'Report  no, 
3,  fill  p.  Dec.  5,  1956.  UNCLASSIFIED 

Twenty  subjects  were  Indoctrinated  In  the  use 
of  the  Rebreatttng  Apparatus,  Multi-Purpose 
(RAMP)  In  ah'  Indoor  fresh-water  swimming  pool 
and  aboard  ship.  Passage  was  ipossible  through  all 
normal  openings  aboard  ship  when  a  182-pound 
man  was  wearing  the  RAMP.  The  rebreathing  ap¬ 
paratus  was  developed  for  ipossible  use  as'  rescue 
apparatus  In  the  special  conditions  encountered 
when  alrcrewmen  are  trapped  In  aircraft  sub¬ 
merged  In  shallow  water. 


6532 

Hall,  A.  L. 

INSTALLATION  AND  EVALUATION:  OF  A  TRAIN¬ 
ER  FOR  AVIATION  UNDERWATER  SURVIVAL. 

— 1  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.  Special  Report  56-4,  Feb,  23,  1'956.  2:4'  p, 

LC-Sci 

A  description  Is  presented  of  the  standard  na¬ 
val  aviation  oxygen  equipment  which  was  Installed 
In  a  Dllbert  Bunker  modified  for  underwater 
breathing  Indoctrination.  In  addition,  diving  equip¬ 
ment  was  made  for  a  safety  diver.  Consideration 
is  given  to  the  installation  and  evaluation  of  the 
trainer  and  to  the  equipment  and  personnel  re¬ 
quired  >for  Operation'  <of  the  apparatus',  Included-  Is 
a  sample  lecture  for  indoctrination  of  aviation 
personnel  in  underwater  survival. 


6533 

(Office  of  Navfl  Operations) 

SURVIVAL  TRAINING  GUIDE.  — -  Office  of  Naval 
Operations.  Aviation  Training  Dlv.,  Washington, 

D.  4  Report  NAVAER  00-80T-56,  Nov.  1955 
[Issued  1956].  [370  p.]  DLC  (TL553.7.U42) 

This  Is  a  manual  designed  as  a  sourcebook  for 
survival  officers  and  as  a  textbook  for  naval  avia¬ 
tors  undergoing  survival  training.  The  early  'Chap¬ 
ters  deal  with  the  basic  survival  skills  In  flight, 
and  on  Uadi  and  sea,  and:  later  chapters  cover  sur¬ 
vival  in  various  ‘areas'  (arctic,  desert,  tropics). 

6534 

Plppitt,  R.  0. 

RATION,  SPECIAL  SURVIVAL,  RS-1,  FIELD  TEST 
OF  COMPONENT  ACCEPTABILITY.  —  Wright  Air 
Development  Center.  Aero  Medical  Lab.,  Wright- 
Patterson  Air  Force  Base,  Ohio  (Project  no.  7156). 
WADC  Technical  Note  no.  56-216,  April  1956. 

1U-14  p.  AD  1-03  034  UNCLASSIFIED 

The  acceptability  of  the  RS-1  special  survival' 
ration  was  evaluated  on  the  basis  of  questionnaire 
responses  from  1063  officers  and  airmen  who  lived 
under  simulated  survival  conditions  for  9-day  peri¬ 
ods.  The  RS-1  contains  five  3-oz.  meat  product 
(pemmican)  bars,  one  3-oz.  honey  biscuit,  one  3-oz. 
fruitcake  bar,  four  2.5-g.  envelopes  of  soluble  coffee, 
four  1.3-g.  envelopes  of  soluble  tea,  two  2.5-g.  enve¬ 
lopes  of  dehydrated  onions,  one  4-g.  envelope  of  chilli 
powder  seasoning,  and  eight  1/8-oz.  cubes  of  sugar. 
All  but  168  of  subjects  were  issued  2  rations  and 
supplementary  beef  and  vegetables.  The  remaining 
168  were  Issued  3  rations.  All  men  were  Instructed 


to  live  off  the  land  as  much  as  possible.  The  subjects 
judged  the  meat  bar  as  unacceptable  when  eaten  cold 
and  as  more  acceptable  when  heated  with  water  or 
with  water  and  spice  powders,  but  not  well  liked. 

The  honey  biscuit  was  more  acceptable  than  the  meat 
bar,  but  not  liked  well.  The  coffee  and  tea  were  ac¬ 
ceptable.  The  fruitcake  bar  was  highly  acceptable  in 
all  respects.  The  ratings  of  components  were  not 
affected  by  age  of  the  subject  or  by  the  avallab i'lity  of 
water,  except  for  the  meat  bar.  The  subjects  attrib¬ 
uted  gastric  disturbances  to>  the  meat  bar.  (  AD  ab¬ 
stract) 

6535 

Rodahl,  K.* 

EMERGENCY  SURVIVAL  IN  THE  ARCTIC.  — = 
Jour.  Aviation  Medl,  27  (A):  388-372.  Aug,  1956, 
DLC  (RC1050,A36,  v.  27.) 

A  general  discussion'  is  presented  on  'emergency 
survival  in  the  Arctic  in  relation  to  future  Ait 
Force  cold-weather  operations.  Survival  in  the 
North  Polar  Basin  0  directly  influenced  by  such 
environmental  factors'  as  macro-  and  microcli¬ 
mate,  time  distribution  of  temperature,  wind-chill 
factors,  precipitation  and  snow  cover,  and  terrain 
and  surface  characteristics.  Consideration  of 
these  factors  Is  necessary  In  order  to  establish 
requirements  for  environmental  protection.  Men¬ 
tion  is  made  of  the  problems  of  clothing,  shelter, 
food,  techniques,  and  physical  and  mental  fitness 
associated  with  emergency  survival. 

6536 

Sweeney,  E,  €. 

MEDICAL  DEPARTMENT  PARTICIPATION  IN 
DISASTER  RELIEF:  BRITISH  HONDURAS-YUCA- 
TAN-TAMPICO  DISASTER,  1955.  —  Med.  Techni¬ 
cians  Bull1.,  7  (3):  93-102.  May- June  1956, 

DLC  (RC970.U72,  V.  7) 

Helicopter  aid  is  discussed  to  British  Honduras  and 
the  Yiicatan-Tampico  areas  of  Mexico  in  1955  during 
a  hurricane  disaster.  Helicopters  were  used  to 
transport  medical  officers,  corpsmen,  and  supplies 
to  stricken  areas  and  to  evacuate  to  safety  survivors' 
isolated  in  treetops,  rooftops,  and  small  patches  of 
land.  They  also  evacuated  refugees,  and  wounded  and 
sick  persons. 


6537 

TINY  INFLATOR  OPENS  "MAE  WEST"  IN  15  SECONDS. 
—  Med,  Technicians' Bull,'  7  (5):  225-226.  Sept.- 
Oct.  1956.  DEC  (RC970.U72,  V.  7) 

A  new  life-saving  device  is  described  that  auto¬ 
matically  Inflates  a  pilot's  "Mae  West"  life  Jacket 
within  15  seconds  of  contact  with'  water.  The  device 
cannot  be  set  off  accidentally  by  rainfall  or  accumu¬ 
lated  moisture  because  a  rubber  flutter  valve  holds 
the  opening  closed  until  it  is  forced  open  by  the  pres¬ 
sure  of  a  body  of  water  on  the  outside. 

6538 

U.  S.  Air  Force 

SURVIVAL:  TRAINING  EDITION.  ==  Dept,  of  the 
Air  Force,  Washington,  D.  C.  Air  Force  Manual  no. 
64-3,  Feb.  1956.  373  p.  DLC  (UG633.A3763,  1956) 

This  manual  which  amplifies  Air  Force  Manual 
64-5,  Survival,  is  designed  for  use  Of  students'  iiv 'the 
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Air  Force  survival  training  courses.  It  can  be  used 
also  as  a  source  book  of  survival  information.  In  the 
initial  chapters,  discussions  are  given  of  the  problems 
and  techniques  of  general  land  survival  (Including 
psychological  problems,  immediate  action,  camping 
and  woodcraft,  travel,  clothing,  signaling,  food)  and 
related  subjects.  The  ensuing  chapters  cover  the 
special  requirements  for  survival  in  the  following 
areas:  Arctic:,,  desert,  Tropics,,  sea,  and  Sea  ice, 


(6539' 

V-Flve  Association  of  America 

HOW  TO  SURVIVE  ON  LAND  AND  SEA:  INDIVID¬ 
UAL  SURVIVAL. - 2nd  revised  edition.  368  p. 

Annapolis:  United  States  Naval  Institute.  1956. 

DLC  (TL553.7.V2) 

This  is  a  manual  for  teaching  naval  aviators 
and  other  flight  personnel  the  techniques  of  sur¬ 
vival  on  both  land  and  sea.  The  table  of  contents 
Hits  the  following  chapters:  survival  hints;  orien¬ 
tation  and  traveling;  water;  wild  plant  and  animal 
food;  fire-making  and  cooking;  shelter;  survival  in 
special  areas  (ocean,  seashore,  tropics,  far  north); 
environmental  hazards  (physical  and  biological 
hazards,  poisonous  snakes,  plants,  aquatic  ani¬ 
mals,  and  harmful  mammals);  atomic,  bio  logical', 
and  chemical  warfare  (nature,  effects,  symptoms,, 
and  individual  protection);  and  the  United  States 
Naval  Avtkjfbn< Training  Program  <on<  survival. 

(6540' 

Wolf,  A.  V. 

THE  CASTAWAY  AT  8EA.  —  Nutrition  Reviews, 

14  (6):  161-164.  June  1956. 

DLC  (TX341.N85,  V.  14) 

Recent  contributions  to  the  question  of  the  pota¬ 
bility  of  Sea  water  are'  reviewed,  'and  'the'  theoret¬ 
ical  physiologic  consequences  of  drinking  sea  water 
alone  or  in  combination  with  fish  juice  or  fresh 
water  are  discussed,  R  is  concluded  that  sea  water 
IS'  of  no  ultimate  value  in  the  relief  of  thirst,  and! 
may  be  detrimental,  except  perhaps  in  dilute  form. 


e.  Accidents  and  /AciCiid'enf  Prevention 


6541 

Achiary,  A., 

V.  AndrJ,  A.  Cabanon,  and  J.  Richet 
[ANOXIA  IN  FLIGHT:  STUDY  OF  FOURTEEN  OB¬ 
SERVATIONS]  Anoxles  en  vol:  tftude  de  quartorze 
observations.  -=&•  Me'dedne  aJronautique  (Paris), 

11  (3):  283-305.  1956.  In  French,  with  English 
summary  (p.  305).  DLC  (TL555.M394,  v,  it) 

Case  reports  of  14  anoxic  incidents  attributed  to 
human  error,  mechanical  failure,  or  icing  are  pre¬ 
sented.  Recommended  measures  based  on  an  anal¬ 
ysis  of  the  incidents  include:  (1)  a  study  of  the 
complete  Installation  of  oxygen  equipment  in  air¬ 
craft  from  the  prototype  to  the  testing  stage;  (2) 
Inspection  of  the  oxygen  supply  from  manufacture 
to  installation  in  aircraft;  (3)  development  of  meth¬ 
ods  for  the  control  of  oxygen  humidity;  (4)  use  of 
an  alarm  system;  and  (5)  practical  Indoctrination  of 
flying  and  ground  personnel  in  the  problems  of 
anoxia. 

230 


6542 

AIRCRAFT  ACCIDENT  PREVENTION.  —  Far  East 
Air  Forces  Command1  Surgeon's  Newsletter,  2  (6): 

2i-6,  July  1956,  DN.LM' 

The  majority  of  aircraft  accidents  are  caused  by 
human  error  which  is  usually  due  to  one  of  a  combi¬ 
nation  of  the  following  factors:  '((It))  physical  limita¬ 
tions  of  the  pilot  of  crew  member,  such  as  inability 
to  reach  controls  or  insufficient  strength  to  overcome 
ig  forces;  (2')  pathological  conditions,  such  as  disease 
or  toxicants;  (3)  physiological  conditions,  such  as 
hypoxia,  heat,  cold,  vibration  a-d  similar  factors;  or 
(4)  psychological  conditions,  s’  :h  as  confusion, 
errors  in  judgment,  fear,  pain,  or  other  factors. 

Many  physical,  physiological,  and  pathological  factors 
which  may  have  contributed  to  the  accident  can  be 
discovered  only  by  careful  serology,  tissue  analysis, 
or  autopsy .  Procedures  are  outlined  lor  medical 
investigators  to  follow  at  the  scene  of  an  aircraft 
accident. 


6543 

AIRCRAFT  ACCIDENT  PREVENTION.  —  Far  East 
Air  Forces  Command  Surgeon's  Newsletter,  2  (8):: 
2-4.  Sept.  1956.  DNLM 

Aircraft  accident  prevention  is  inherent  in  the 
responsibility  of  the  base  commander.  He  must 
evaluate  the  various  activities  contributing  to  the 
cause  of  an  accident  and  must  motivate  subordinate 
commanders  and  staffs  to  reduce  accident  potentials 
without  impeding  the  conduct  of  an  assigned  mission. 
The  flight  surgeon  also  plays  an  important  role  in 
accident  prevention  by  evaluating  contributing  human 
factors  (psychological1,  physiological,  of  (both).  Poor 
judgment,  poof  technique,  lack  of  proficiency,  and 
mental  and'  physical  fatigue  are  factors  which  may 
cause  accidents.  Discipline  of  the  highest  order  is 
a  prerequisite  to  accident  prevention.  Lack  of  indi¬ 
vidual  or  crew  discipline  can  be  an  influencing  or 
direct  cause  factor  in  an  accident. 


6544 

Andrews,  W.  K. 

ANALYSIS  OF  AIR  LINE  ACCIDENTS.  —  Air  Line 
Pilot,  25  (2):  10-12.  Feb.  1956. 

DLC  (TL501.A5537,  V.  25) 

An  analysis  is  presented  of  accidents,  accident 
fatei,  fatalitieSiand  hours  flown  by  aircraft  in  sched¬ 
uled  domestic  passenger  operation  of  aircraft  in  ex¬ 
cess  of  12,500  pounds  from  1951-1953.  Records  in¬ 
dicate  that  pilots  are  able  to  cope  with  and  overcome 
numerous  hazards  (turbulence  in  flight,  collapse  of 
landing  gear,  overshoots,  ground-water  collision, 
wheels-up  conditions),  and  unforseen  circumstances 
(fire  in  flight,  mid-air  collision)  encountered  in 
flight, thereby  preventing  accidents.  It  is  noted  that 
several  factors  are  responsible  for  practically  all 
accidents:  weather,  powerplant,  runway.,  and  pilot. 

8545 

AUTOPSY  PERFORMED  ON  AN  AIRCRAFT  FATAL¬ 
ITY.  -- —  Joint  Committee  on  Aviation  Pathology, 
Washington,  D.  C.  Memorandum  no.  >1.,  Feb:  1956. 
[14]  p.  "  DNLM  (W1J01815) 

The  need  for  carrying  out  full  autopsies  on  all 
aircrew  and  passenger  casualties  as  a  result  of  aiv 
aircraft  accident  is  emphasized  In  order  to  elucl- 
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date  the  cause  of  accident,  be  It  a  pre-existing  or 
acquired  lesion  of  the  pilot  or  defective  or  damaged 
aircraft.  Steps  for  the  pathologist  to  follow  during 
accident  analysis  Include  '(1)  familiarization  with  the 
Internal  structure,  seating  arrangement,  ejection 
mechanism  and  general  layout  of  the  plane  Involved; 
(2:)  observation  of  body  position  In  relation  to  total 
wreckage,  and  condition  In  which  body  was  found; 

(3)  meticulous  examination  of  exterior  of  the  body 
and  viscera,  with  necessary  close-up  photographs 
and  X-rays,  and  removal  of  tissue  for  chemical, 
toxicological  and  hlstopathologlcal  examination;  and 

(4)  study  of  report  of  the  accident  Itself. 

6546 

Balke,  B., 

J.  G.  Wells,  and'  R.  T.  Clark 
IN-FLIGHT  STUDIES  OF  HYPERVENTILATION.  — 
School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.  'Report  no.  56-69;  June  1956;  9  p. 

AD  120  095  PB  121825 

Unexplained  jet  aircraft  accidents  called  for  ex- 
perlmental  Investigations  of  some  physiologic  fac¬ 
tors  possibly  leading  to  a  pitot's  Incapacity  for 
safe  flying;  Besides  hypoxia,  which,  Mi  is  Well1 
known,  occur  S'  occasionally  because  of  fault#  In  the 
oxygen  supplying  system  during  flights  at  high  at¬ 
titude,  hyperventilation  Wa#<  suspected  of  being  a 
possible  cause  for  a  critical  deterioration  of  flying 
performance.  In  laboratory  experiments  a  progres¬ 
sive  decrease  of  psychomotor  performance  was 
demonstrated  when  human  subjects  were  exposed  to 
passive  hyperventilation.  The  symptoms  accompany¬ 
ing  hypocapnia  Were  essentially  the  same  a#1  those 
In  hypoxia.  In-flight  sampling  of  expired  air  during 
the  Ilf  It  stage  of  jet  pilot  training  verified  the  ex¬ 
istence  of  bi-flight  hyperventilation.  Of  all  the  air 
samples  collected  40  percent  had  estimated  alveo¬ 
lar  carbon  dioxide  tensions  between  30)  and  13  mm. 
Hg.  (Authors '  abstract) 

6547 

Berkshire,  j-  R. , 

and  T.  J.  Gallagher 

THE  RELATION  OF  PRIMARY  A-STAGE  GRADE 
TO  SUBSEQUENT  PILOT- ERROR  ACCIDENTS. 

-  Naval  School  Of  Aviation  Medicine,  Pensacola, 

Fla.  Special  Report  no.  $6-32,  Dec.  14,  1956. 

11*7  p.  AD  124  772  UNCLASSIFIED 

Men  with  Primary  A-stage  (light  grades  of  2.83 
Or  below  are  shown  to  have  about  twice'  as  many 
pilot -error  accidents  per  capita  al1  do  men  With' 
A-stage  grades  above  2.90.  It  was  also  found  that 
after  a  year  and  a  half  in'  carrier  squadrons  35 
per  cent  of  the  men  with  low  A-stage  grades  had 
either  been  grounded,  transferred  to  land-based 
aircraft,  killed  In  accidents,  or  were  being  closely 
watched,  for  possible  removal,  by  their  command¬ 
ing  officers.  This  was  true  of  only  7  per  cent  of 
the  men  with  A-stage  grades  above  2.90.  A  policy 
Of  carefully  screening  men  with  low  A-stage  grades 
la  expected  to  reduce  training  gcetdentg  by  ten  a 
year,  fleet  accidents  by  (our  a  year,  and  reduce 
the  heed'  for  fleet  replacements  by  About  twelve 
to  seventeen  men  a  year.  (From  the  author#' 
summary)) 
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Berry,  F.  B. 

ICARUS  AND  THE  PHYSICIAN;  REFLECTIONS  ON 


AIRCRAFT  ACCIDENTS  AND  THEIR  PREVENTION. 
-  Jour.  Aviation  Med.,  27  (3);  197-207.  June  1956; 

DLC  (RC1050.A36,  v.  27) 

This  iectUfe  is  concerned  with  flight  accidents 

'  and  their  prevention.  There  is  a  shortage  of 

trained  technical  personnel  in  the  medical  sciences; 
constantly  increasing  demands  are  being  made  Upon' 
the  pilot  in  order  that  the  high-performance  air¬ 
craft  of  today  may  be  flown.  Some  examples  are 
mentioned  of  carelessness  and  indifference  on  the 
part  of  flight  control  officers  and  flight  surgeons 
which  have  contributed  to  accidents.  A  Joint  Com¬ 
mittee  on  Aviation  Patholo^r  has  been  formed  by 
Canada,  Great  Britain,  and  the  U.S.  There  has 
also  been  established  a  program  called  Medical 
Education  for  National  Defense  which  at  present 
lias  25  medical  schools  participating,  and  courses 
In  aviation  medicine  are  being  offered  at  Harvard 
School  of  Public  Health,  Ohio  State  University, 

Johns  Hopkins  University,  and  the  University  of 
California  at  Los  Angeles.  Also  mentioned  are  the 
Flying  Physicians  AsSociatiOii,  and  the  training 
programs  of  the  Air  Force  and  the  Navy  which  are 
concerned  with  aviation  medicine.  A  plea  is  made 
that  more  incentive  be  offered  to  young  physicians 
to  enter  the  specialty  of  aviation  medicine.  A 
final  tribute  is  paid  to  the  work  of  the  human  fac¬ 
tors  teams. 

6549 

[CALDARA,  J.  D;| 

AIRCRAFT  DEMANDS  EXCEED  PILOT  CAPABILI¬ 
TIES.  Aviation  Week,  64  (4);  48-49,  51,  53, 
55-56,  58-59.  Jan.  23,  1956. 

DLC  (TL501.A8,  v.  64) 

This  is  essentially  a  reiteration  Of  a  report 
[given  by  Brig.  Gen.  3,  D.  Caldara,  USAF  Director 
of  Flight  Safety  Research,  at  the  meeting  of  the  Los 
Angeles  section  of  the  Institute  of  the  Aeronautical 
Sciences.  Its  central  theme  is  that  human  error, 
which  is  blamed  for  a  major  part  of  aircraft  acci¬ 
dents,  may  not  represent  negligence  or  deliberate 
violation  by  the  pilot  or  crew.  Rather,  it  indicates 
that  the  situational  demands  frequently  exceed 
man's  ability  to  respond  adequately.  This  Idea  is 
substantiated  by  the  disproportionately  large  per¬ 
centage  of  accidents  Involving  jet  aircraft.  Part  of 
these  may  be  prevented  by  integrating  the  aircraft 
design  with  the  range  of  human  capabilities  and  the 
operational  requirements. 


6550 

Ghemin,  A. 

[SOME  CONSIDERATIONS  OF  THE  OCCUPATIONAL 
ACCIDENTS  AND  SICKNESSES  OF  AVIATORS)  Quel- 
ques  aper^us  sur  les  accidents  du  travail  et  les 
maladies  proiessionnelles  des  aviateurs. —  Archives 
deg  maladies  professiohnelil'es  de  medeclne  du  tf  a- 
vail  et  de  gecUrite  soclale  (Paris),  17  (5:).:  525-528. 
Sept. -Oct.  1956.  In  French.  DNLM 

A  brief  review  is  presented  of  the  occupational 
hazards  of  modem  pilots.  Consideration  Is  given  to 
the  principal  types  and  causes  of  aircraft  accidents, 
the  importance  of  pilot  selection  and  supervision  to 
eliminate  the  lack  of  judgment  and  inattention  com¬ 
monly  ihvol.vedl  In  air  crashes,  and  the  physiological 
hazards  of  Hying,  including  rapid  changes  in  air 
pressure,  aeroembolism,  noise-induced  deafness, 
psychogenic  fatigue,  and  neurological  disturbances. 
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Clark,  R.  T., 

S.  S.  Wilks,  andi  D.  D.  Van  Fossan 
CHEMICAL  ANALYSES  OF  HUMAN  POSTMORTEM 
TBSUBS  AS  AID  IN  DETERMINING  PHYSIOLOGI¬ 
CAL  STATUS  OF  FLYING  PERSONNEL  PRIOR  TO 
AIRCRAFT  ACCIDENTS  [Abstract].  -  Federa¬ 

tion  Proceedings,  15  '(Us,,  part  I):  36.  March  1956, 
DLC  (QH301.F37,  v.  15) 

Methods  of  estimating  the  possibilities  of  the 
ipresence  of  hypoxia  prior  to  a  fatal  accident  have 
been  applied  to  Aif  Force  pilots  In  fatal1  crashes. 
The  method  consists  of  the  measurements  of  lac¬ 
tic  add  to  brain  and  spinal  cord  as  a  tost  for 
hypoxia  due  to  oxygen- lack  and  carbon  monoxide 
concentrations  In  all  tissues  that  are  available. 
Sixty- six  cases  from  aircraft  accidents  have  been 
studied.  Brain  tissue  from  20  of  these  cases  has 
been  analyzed  for  lactic  acid.  Ten  showed  lactic 
acid  values  to  indicate  hypoxia  (above  180  mg.%) 
prior  to  death.  Results  from  tissue  analysis  of 
toe  66  cases  indicated  27  with  blood  carbon  mon¬ 
oxide  values  above  30?  COHb.  Control'  specimens 
have  been  obtained  from  local  hospitals.  (Authors' 
abstract) 


6552 

[Gemeth,  G.  j| 

A  FLIGHT  SURGEON’S  APPRAISAL  OF  AN  AIR¬ 
CRAFT  INCIDENT.  —  Far  East  Air  Forces  Com¬ 
mand  Surgeon's  Newsletter,  4  (2');:  6-7.  April  1956. 

DN'LM 

An  Incident  is  reported  of  a  fire  in  the  number  3 
engine  of  an  aircraft  prior  to  take-off  which  was 
rapidly  extinguished.  Fifty- eight  passengers  and  8 
crew  members  were  evacuated  in  4-1/2  minutes 
f  rom  toe  plane  via'  escape  hatches.  A h  appraisal'  Of 
toe  situation  by  the  flight  surgeon  at  the  scene  re- 
vealed  that  (1)  hand-baggage  was  piled  under  and  in 
front  of  some  escape  hatches,  somewhat  obstructing 
approach  to  these  openings;  (2)  of  the  two  escape 
chutes  present,  only  one  on  toe  port  side  Of  the  air¬ 
craft  was  used,  toe  chute  on  the  starboard  side  was 
Installed  upside-down;  (3)  although  toe  snaps  on  the 
chute  straps  which  attach  the  esc.zpe  chute  to  the 
wall  of  toe  plane  were  colOr-codeo,  the  D-rtngs  to 
\  hich  they  attach  were  not,  providing  an  avenue  for 
error  in  Installation;  and  ('4')  the  top  of  the  escape 
chute  was  not  anchored  firmly,  requiring  4  men 
instead  of  2  to  anchor  the  bottom  end  at  the  ground' 
in  order  to  prevent  the  chute  from  swaying.  Rec¬ 
ommendations  are  presented  for  correcting  these 
hazards  to  evacuation  safety . 


6553 

Hasbrook,  A.  H. 

DESIGN  OF  PASSENGER  "TIE -DOW :  SOME 
FACTORS  FOR  CONSIDERATION  IN  THE  CRASH  - 
SURVIVAL  DESIGN  OF  PASSENGER  SEATS  IN 
TRANSPORT  AIRCRAFT.  —-Aviation  Crash  In¬ 
jury  Research,  Cornell  Unlv.,  New  York.  (Contract 
Nonr-401(21)).  Report  no.  AV -C|R  - 44-0-66,  Sept. 

1956.  51  p.  AD  217  680  UNCLASSIFIED 

The  four  requirements  for  passenger  survival  In 
air  crashes  Include  provision  of  hull  and  floor 
structures  of  sufficient  crashworthiness  to  prevent 
the  crushing  of  passengers  under  survlvable  crash- 
force  conditions,  adequate  restraint  of  passengers 
to  prevent  their  bacomtng  missiles,  prevention  of 

232 


the  striking  by  passengers  of  letbal  components 
Immediately  adjacent  to  the  seat  position,  and 
prevention  of  the  striking  of  passengers  by  lethal 
missiles,  Effective  passenger  tie-down  requires 
the  effectiveness  of  the  safety  belt,  Its  components, 
ltei  anchorages,  toe  seat,  toe  seat  anchorages,  and! 
the  hull  structure  to  which  the  seat  is  attached. 
Spats  should  remain  attached  to  the  aircraft  struc¬ 
ture,  provide  restraint  to  the  body  at  force  levels 
within  the  known  tolerance  limits,  provide  protec¬ 
tion  from  missiles  and'  from  overhead  and'  side 
structures,  'be  Incapable  of  Inflicting  Injuries  if 
struck  by  passengers  or  If  the  seat  falls,  and  ab¬ 
sorb  crash'  energy.  To  achieve  adequate  attachment 
of  the  seat,  consideration  must  be  given  to  the 
direction,  magnitude,  and  duration  of  decelerative 
loads,  the  effects  of  dynamic  compared!  to  static 
loads,  and  distortion  of  adjacent  floor  and!  wall 
structures.  The  use  of  aft-facing  seats  may  pro¬ 
vide  a  leaser  degree  of  tie-down  strength,  unless 
attention  is  given  to  the  integrated  design  of  floor 
structure,  seat  attachment.  And1  seats. 


6554 

Hasbrook,  A.  H. 

DESIGNING  FOR  SURVIVAL  IN  VTOL  AIRCRAFT. 

—  Aviation  Crash  Injury  Research,  Cornell  Univ, , 
New  York.  Report  no.  Av-CIR-51-0-83,  1956.  4  ®. 
A§J:i#66D>  UNCLASSIFIED 

The  need  for  the  crashworthy  design  and  delethal- 
lzation  of  VTOL  (vertical  take-off  and  landing)  air¬ 
craft  is  discussed  in  relation  to  human  tolerance  to 
impact  forces.  It  IS  suggested  that  toe  crashworth¬ 
iness  of  cabin  and  cockpit  structures  be  designed  tp> 
approach  or  equal  toe  strength  erf  toe  human  body, 
or  at  least  20  g  In  all  directions.  Death  and  Injury 
in  surviyable  accidents  (in  which  toe  cabin  or  cock¬ 
pit  remalnf  relatively  Intact)  generally  result  from 
magnification  of  toe  vehicle's  deceleration  through 
lack  of  delethalizatlon,  inadequate  strength  of  tie¬ 
down,  and  absence  of  design  to  decrease  deceleration 
in  the  directions  in  which  body  tolerance  is  lowest. 
Delethalizatlon  can  be  achieved  by  toe  application  of 
lower  magnitudes  of  force  over  large  areas  of  toe 
body  at  low  velocities  (through  tie-down  design). 
Survival  directly  after  impact  can  be  assured  by 
provision  of  non-jamming  exits  and  by  placement  of 
fuel  tanks  in'  less  vulnerable  Areas, 


6555 

McCann,  J.  P. 

THE  ROLE  OF  THE  MEDICAL  EXAMINER  IN 
AIRCRAFT  ACCIDENT  INVESTK2ATIONS.  - — 
Tactical  Air  Command  Surgeon's  BulL  (Head¬ 
quarters  Tactical  Air  Command,  Langley  Ate  Force 
Base,  Va.),  6  (7):  1-15.  July  1956.  DNLM 

The  role  of  toe  medical  examiner  In  aircraft 
accidents  is  re-emphasised,  and!  the  methods 
to  determine  and  identify  the  dead  Are  re¬ 
viewed,  Human  factors  causing  or  contributing  to 
toe  accident  Are  considered,  with  representative 
cases,  such  as  pre-existing  diseases  (coronary 
disease,  ruptured  cerebral  aneurysm,  convulsive 
attacks,  diabetes  mellltus),  pre-existing  injury  and 
physical  defects,  toxic  agents  (alcohol,  carbon 
mcnoxide,  barbiturates),  and  excedence  of  physio¬ 
logical  limits.  Particular  attention  is  given  to 
detection  of  these  erases  At  post-mortem  examina¬ 
tion.  Mention  is  made  of  toe  injuries  sustained 
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during  air  craft  accidents.  Factors  hindering 
accident  Investigation  include  #)i  a  lack  of  well- 
trained  medical  examiners,  (2)  local  laws,  (3) 
urgency/  of  caring  for  survivers,  (4)  disintegration 
of  possible  evidence,  (5)  destruction  of  evidence 
prior  to  arrival  of  medical  examiner  by  well- 
meaning  individuals,  and  (6)  possible  false  correla¬ 
tions  and  wrong  conclusions  drawn  by  examiners. 

6556 

McFarland,  R.  A. _ 

THE  PREVENTION  OF  ACCIDENTS  Di  AVIATION 
GROUND  OPERATIONS.  —  Shell  Aviation  News,  no. 
216:  June  1956.  DEC  (TL501.S55,  no.  216) 

Accident  prevention  in  aviation  ground  operations 
is  discussed  in  terms  of  human  factors  in  the  design 
of  equipment  and  working  areas,  safeguarding 
machinery  or  equipment,  and  providing  .personal  pro¬ 
tective  devices.  In  developing  a  successful  accident- 
prevention  program  it  i#  important  to  consider  that 
accidents  result  from  materials  used,  machinseoper- 
ated,  working  methods  employed,  and  the  menoperat- 
lng  the  equipment,  ft  is  recommended  that  (;T)  ade¬ 
quate  in-plant  medical  services  and  first-aid  facili¬ 
ties  be  provided  ito  reduce  the  severity  Of  injuries  and 
aid  in  the  control  of  occupational  disease  hazards;  (2) 
periodic  inspections'  of  the  plant  'be  made  by  the 
safety  engineer,  medical  officer,  and  foreman;  (3) 
employees  report  hazardous  conditions  or  equipment; 
(4)  every  accident  be  thoroughly  studied;  and  (S)  em¬ 
ployees  be  Instructed  in  safety  measures. 


6557 

MaCkie,  R.  R., 

L.  Morehouse,  and  D.  A.  Clegg _ 

MEASUREMENT  OF  FORCES  AFFECTING  HUMAN 
BODIES  IN  AIRCRAFT  ACCIDENTS:  A  STUDY  OF 
THE  CRASHES  OF  FOUR  INSTRUMENTED  F8F 
DRONE  AIRCRAFT.  — -  Human  Factors  Research, 
InC.,  Los  Angeles,  Calif.  (Contract  Nonr  1527(00)); 
issued  by  Office  of  Naval  Research,  Washington, 

D.  C.  (Project  NR  118-381).  Technical  Report  no. 
3,  April  1956.  29  p.  A®  93  351  UNCLASSS'^D 

Accelerometer  recordings  were  analyzed  for 
the  crashes  of  four  instrumented  F6'F  drone  air¬ 
craft-  In  two  cases,  the  airplanes  ran  out  of  fuel 
and  were  crash-landed  under  control  on  the  desert, 
one  with  Wheel's  up  (no.  3)v  and  the  other  with 
wheels  down  (no.  4)-  In  the  other  two  cases,  one 
crash  occurred  on  take-off  (no.  6),  and  one  when 
control  of  the  aircraft  was  lost  and  It  crashed 
Into  a  mountain  ridge  (no.  5).  Results  of  crashes 
3,  4,  and  6  showed  that  the  forces  in  the  vertical 
axes  of  the  aircraft  exceeded  those  in  the  longi¬ 
tudinal  axes;  in  crash  6,  these  forces  approached 
human  tolerance  limits.  Records  of  crash  3  in¬ 
dicated  evidence  of  an  oscillatory  application  of 
crash  forces:  Records  of  crashes  3'  and  4  showed 
that  both  the  g  forces  which  were  developed  and 
the  damage  to  the  aircraft  Were  greater  in  the 
wheels- down  crash:  (AD  abstract,  modified) 
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Macide,  R.  R., 

L.  Morehouse,  and  D.  A.  Clegg 
MEASUREMENT  OF  FORCES  AFFECTING  HUMAN- 
BODIES  IN  AIRCRAFT  ACCIDENTS.  O.  A  STUDY 
OF  THE  CRASHES  DURING  LANDING  OF  TWO  IN  - 
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STRUMENTED  F6F  DRONE  AIRCRAFT.  —  Human 
Factors  Research,  Inc.,  Los  Angeles,  Calif.  (Con¬ 
tract  Nonr  1527(00)  ):;  issued  by  Office  of  Naval  'Re¬ 
search,.  Washington,  D.  C.  ((Project  no,  NRI18-381) 
Technical  Report,  Feb.  1956.  [39']  p.  AD  93  352 

UNCLASSIFIED 

Research  was  undertaken  to  develop  a  method  of 
recording  deceleration  forces  in  airplane  crashes. 
Self-actuating  accelerometers  were  mounted  in  the 
seats  of  two  F6F  drone  aircraft  prior  to  takeoff. 
Upon  stimulation  with  a  force  of  8  g  or  more,  the 
accelerometer  starts  and  records  the  force  patterns 
for  #  sec.  Findings  from  two-  airplane  crashes  are 
presented  which  Indicate  the  feasibility  of  placing 
accelerometers  on  airplanes  to  obtain  recordings  of 
the  crash  forces  for  subsequent  study.  Records 
showed  that  the  application  of  g  force  varied  with 
respect  to  time,  with  successive  g'  a  occurring  at 
frequency  of  35-45  c,  p,  s.  Although  both  crashes' 
were  survlvable  (cockpit  area  remained  Intact),  the 
ig  forces'  Were  of  such  magnitude  that  a  pilot  would 
have  been  Injured.  The  g  forces  which  were  re¬ 
corded  in  the  vertical  and  horizontal  body  axes 
were  approximately  equal  (55.  >5  and  62  g  and  32.  f 
and  48  g,  respectively,).  Seats  and  protective  devices 
should  be  designed  for  absorbing  repeated  shocks 
and  for  withstanding  high,  short-duration  peak  loads 
father  than  only  static  ones.  (AD  abstract,  modified) 

6559 

Martoccia,  C.  T., 

and  W.  H.  Nelson 

INSTRUCTOR  PREDICTION  OF  STUDENT  AIR¬ 
CRAFT  ACCIDENTS  IN  NAVAL  FLIGHT  TRAINING: 

A  NEGATIVE  FINDING.  —  Naval  School  of  Aviation 
Medicine.,  Pensacola,  Fla.  Special  Report  no.  56-11, 
April  24,  1956.  #44  p.  AD  99  136  UNCLASSIFIED 

No  relationship  was  found  between  instructor  pre¬ 
diction  of  student  aircraft  accidents  on  pre-solo 
flights  and  the  subsequent  occurrence  of  such  acci¬ 
dents  in  naval  air  basic  training. 


6560' 

Miller,  E.  E. 

A  SUMMARY  OF  SOME  AIRCRAFT  ACCIDENT 

TRENDS. - Naval  School  of  Aviation  Medicine, 

Pensacola,  Fla.  Special  Report  no.  56-33,  Dec.  1:7, 
1956.  #43  p.  AD  124  773  UNCLASSIFIED 

The  accident  rates  for  the  various  models  of 
aircraft  Were  found  to  be  quite  stable  from  year 
to  year.  The  differences  between  accident  rates 
for  reserve  and'  operational  Hying  on  vartous 
models  show  a  moderately  high  correlation  from 
year  to  year.  For  most  models,  reserve  flying 
is  safer  than  operational  flying.  The  ratio  of  pilot 
error  accidents  to  materiel  failure  accidents 
varies  markedly  With  the  model  of  aircraft  even 
when  the  comparisons  are  restricted  to  Jets  fut 
extensively  used  Ini  training.  (From'  'the  author's 
summary) 
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Moser,  J.  C. , 

and  D.  O.  Black  1956 

PROPOSED  INITIATING  SYSTEM  FOR  CRASH - 
FIRE  PREVENTON  SYSTEMS.  -—  National  Ad- 
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yisofy  Committee  for  Aeronautics,  Washington, 

D.  C.  Technical  Note  3774,  Dec.  1956.  18  p. 

DLC  (TL521.A35) 

An  initiating  system  for  crash- fire  prevention 
systems  is  described  and  illustrated  which  was 
designed  to  meet  the  requirements  of  such  a  sys¬ 
tem  as  determined  by  a  study  of  data  obtained- 
from  fullscale  experimental  and  accidental  airplane 
crashes.  An  example  of  the  application  of  these 
requirements  for  a  twin-engined  piston-powered 
airplane  is  given.  The  proposed  system  can  be 
designed  to  act  rapidly  and  so  that  accidental 
operation  is  improbable.  If  the  system  should 
operate  accidentally,  catastrophic  results  are 
also  improbable.  This  system  is  selective  in 
that  it  inerts  only  those  damaged  zones  where 
combustibles  are  spilled.  It  can  be  used  on  all 
airplanes  whether  they  are  powered  by  recipro¬ 
cating,  turboprop,  or  turbojet  engines.  (Authors' 
summary,  modified) 


6562 

Neison,  W.  H., 

and  W.  B.  Webb 

FACTORS  INVOLVED  IN  CARRIER  TRAINING  AG- 
CIDENTS  IN  THE  NAVAL  AIR  BASIC  TRAINING 
COMMAND*  —  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  Special  Report  no.  56-8,  March  23, 
1956.  ['131  ,p.  AD  99  134  UNCLASSIFIED 

Major  psychological  factors  causing  naval  aviation 
carrier  training  accidents  are  classified  in  the  fol¬ 
lowing  groups:  (1)  errors  in  judgment  and  perception 
of  distance  and  relative  motion,  (2)  applied  faulty 
technique,  (3)  failure  to  take  corrective  action,  (4) 
confusion,  and  (5)  faulty  division  of  attention,  Sug¬ 
gestions  are  Included  for  the  adoption  of  certain 
changes  in  manner  and  methods  of  instruction  in. 
carrier-landing  techniques. 

6563 

Pesman,  G.  J. , 

and  A.  M*  Elband 

CRASH  INJURY.  — =  National  Advisory  Committee 
for  Aeronautics,  Washington,  0.  C.  Technical  Note 
3775,  Nov.  1956.  36  p.  DLC  (TL521.A35) 

Data  from  full-scale  experimental  airplane 
crashes  were  studied  to  determine  how  Impact  in¬ 
juries  occur  and  how  the  chance  of  >fUch  Injuries 
may  be  reduced.  The  following  hazards  were  con¬ 
sidered:  (f)  being  crushed,  (2)  being  struck  by 
missiles-,  (3)  striking  objects  by  tearing  loose  or 
flailing  about,  and  (4)  being  Injured  by  the  crash 
decelerations.  Transport,  cargo,  fighter,  and  light 
airplane  crashes  were  studied.  (Authors'  sum¬ 
mary) 


6564 

Pleines,  E.  W. 

[SAFETY  IN  AIR  TRAFFIC')  Die  Sicherheit  un  Luft- 
vcrkehr.  —  Forschungsberlchte  des  Wirtschafts- 
und  Verkehrsministerlums  Nordrhe in- Westfalen 
(Koln  und  Opladen).  no.  201  164  p.  1956.  In  Ger¬ 
man.  DNiLM 

Safety  in  aviation  is  discussed  under  the  following 
topics.:  (1)  Safety  standards  for  aviafipr.  ■  '(27  relative 
salety  in  aviation  in  the  past  and  in  the  present- 
findings  from  analysis  of  foreign  flight-accident 


statistics  and  cor.  parison  between  air  and  land 
traffic  accident  rates,  (3)  damages  incurred  by  air¬ 
craft  and  passengers  and  types  of  flight  accidents. 
i(4))  causes  of  flight  accidents  including  .technical}1  and 
human  failure ,  and  their  prevention,  i(@)i  possible 
means  for  raising  the  relative  safety  in  the  air  by 
safety-oriented  seat  and  cabin  construction,  and 
prevention  of  fires  during  flight  and  at  emergency 
landings. 


6565 

Pleines,  E.  W. 

[SAFETY  INi  CIVIL  AERONAUTICS]  Die  Sicherheit 

In  der  Zlvllluftfahrt.  - Jahrbuch  der  Wlssen- 

schaft lichen  Gesellschalt  fur  Luftfahrt  (Braun¬ 
schweig),  1955:  41-55.  1956.  In  German,,  with 
English  summary  (p.  54-55). 

DLC  (TL503.W5563,  v.  1955) 

Relative  safety  and  accident  frequency  in  W.  S. 
Civil  Aviation  is  discussed  for  the  period  from 
1938  to  1955,  considering  separately  accident  sta¬ 
tistics  for  "Domestic  Scheduled  Passenger  Air 
Carriers"  and  "General  Aviation".  Several  de¬ 
cisive  arguments  call  attention  to  the  higher  acci¬ 
dent  rate  in  other  branches  of  civil  aviation,  par¬ 
ticularly  pleasure  flying,  as  compared  to  trans¬ 
port.  The  main,  causes  of  accidents  and  losses  due 
to  accidents  are  neglect  of  regulations  and  lack  of 
discipline  in  flying*  Cabin  design  and  special  ar¬ 
rangements  are  treated  from  the  point  of  view  of 
improved  protection  against  crash  injuries  and 
more  favorable  crash  survival  conditions.  Ex¬ 
amples  obtained  from  accident  Investigations  are 
presented  to  show  the  severity  of  forces  oper¬ 
ating  in  aircraft  crashes  and  the  impact  on  seats 
and  occupants.  Several  recommendations  based  On 
realistic  assessment  of  Matte  and  dynamic 
strength  requirements  are  made  for  a  more  crash- 
re  Blatant  design  Of  cabin!  and  furniture.  (From  the 
author's  summary) 

6566 

Poudou,  F., 

Li  Desrus,  and1  Ji.  Quercy 

(CONCERNING  AN  ACCIDENT  INVOLVING  ASPIRA¬ 
TION  BY  A  JET  ENGINE.)  A  propos  d'un  accident 
d 'aspiration  par  rdacteur  d'av.ion.  —  Archives  des 
maladies  profeBSionneles  de  medeeine  du  travail  et 
de  securite  soclale  (Paris),  ITfl));  105-106.  Jan.- 
Feb.  1956.  In  French.  DNI.M 

A  brief  report  is  presented  of  the  accidental  aspir¬ 
ation  of  a  worker  into  the  air  intake  opening  of  a  jet 
engine.  The  shoulders  of  the  victim  prevented  the 
entrance  of  his  body  into  the  opening,  so  that  the  only 
injuries  suffered  were  a  chest  puncture  caused  by 
impact  with  a  metal  shaft,  and  a  superficial  ecchy.mo- 
si!  of  the  face.  The  case  is  similar  to  others  in 
which  injuries  were  limited  chiefly  to  those  of  violent 
impact,  and  in  which  the  victim  remained  fully  lucid, 
except  at  the  instant  of  aspiration. 

'6567. 

Pret-i,  L.  A. 

[f AIRPLANE  ACCIDENTS);  Incident!  d'aerOmobife.  ess 
Rlvista  aeronautlca  (Roma),  32  (7)s  777-790.  July 
1956.  In  Italian.  ©LG  (TL564.R54,  v.  32) 

Aircraft  accidents  may  ibe  attributed  either  to 
errors  made  by  pilots  or  ground  personnel,  or  to 
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gfective  aircraft  equipment.  Prevention  of  aircraft 
accidents- proposed'  uti'llzlng  disciplinary  educa- 
£*£,“d  8PeGlfiC  ***»*  Mention  is  made  0f 
fh*  “Ultanr  aviaton  department  of  flight  safety  and 
^.flight  safety  officer,  who  is  responsible  for 
aircraft0"  ^  e*amlnati°n  of  docu^nts  concerning 
i0T  formulating  rules.  applying  to 
fRght  safety  and!  accident  prevention;  distributing8 
^  tn8tituU"K  educational  programsir. 

mffit  3fety;  and  periodically  inspecting  the  function 
tag  of  aircraft  .base  safety  facilities,  *  “  " 

6568! 

Richwine,  ©,  W. 

A  'PI'LOT  REF'LEeTS  ON  "PILOT  ERROR"  _ Air 

Une  Pilot,  25  (8):  10-12.  Aug.  1956  " 

D LG  (T  L501. A'553.7,  v.  25l)i 

iuifftishli*  aGCid*"ts  attributed  to  pilot  error  are  un¬ 
justifiable  since  they  faiH  to  reveal  toe  real  causes  of 
the  accidents  andl  to  prevent  their  recurrences  Fac 

mSSSSwSt  tG  PU,°K  err0r  lnclude  (1)  poor  cock- 

£lm£«  ^  by  m  ®0St  mid-air 

collisions  and  near  misses  occur  under  conditions  of 

ta^e?ther:«(2)  lnherently  weak  component  Systems 
to  new  aircraft,  usually  discovered  after  hoursof 

temofatartrito  e*pe,rie|><?^  and  (3)  an  outmoded  sys- 
tem  of  air  traffic  control.  It  is  Stressed!  that  aviation 

turf%  *  J,°lnt  responsibility  Of  various  manutoc- 
turersj  Operators,  pilots,  and  government  agenttos 
and!  not  of  One  in  particular.  afent.es, 

8569 

staubiei,  I, 

DESIGNING  SAFETY  INTO  high  SPEED'  JiETS 
Aviation  Age,  25  (3);  26-31.  fc£h  1956  ~ 

©LG  ifT'LSOi'.ASjllS,,  v.  25)> 

hour*  I"  £ 

«dl5e0f  wS aapect8'  wKS* 

.  X6’  WWch  were  incorporated  ini  jet  aircraft 

for  toe  hi,*  aTctoenfrito6  *****  f*Ct°r8 

6570 

Stone,  It.  A. 

taO-AIR  COLLISIONS:  A  PILOT'S  VIEW  -  * 

Line  Pilot,  25  (2):  3-5.  Feb  1956  ’  "  ** 

DLC  fTL501,.A5'537,,  v.  25) 

AS  a  means  of  avoiding  mid-air  collisions  a  sue- 
ftiehrB  i  Pr?8f,n1t,ed  t0  ‘nCrease  «*  basic  Visual 

rssttsi 

pi,1« 

6571 

Strollo,  M. 

FACTOR  ™°r.roU^MATIZAT,ON  m  A  POSSIBLE 
FACTOR  IN  AIR  ACCIDENTS]  L'atto  •aatomattaaato' 
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G°“e  P°8slbile  fattore  dl  lncldente  aereo  — .  m 

659-669  “ronautica  .0toma),  19  (4): 

659-668.  Oct. -Dec.  1956.  In  Italian  with  Enin.., 
summary  (p.  667).  DLC  (RC1050.  R56  t  Sf 

6572 

'Webb,  W.  B. 

PREDICTION  #F  AIRCRAFT  ACCITiFNTc 
FROM.  PILOT  CENTERED  MEASURES  mEN^  . 
School  Of  Aviation  Medicine,  Pen^ola  Fla 

It  is  not  possible  On  toe  basis  of  existent  aotl- 
tude  or  performance  tests  to  select  and! 
taose  persons  who  are  going  to  have  aircraft 

*  SSrWSg* 

ss^jasai&ias?' 

“is 

«mt« «  «««t  «(*»„,.  -s,  :Sj£- 

£«iwaw0n  °J  yi6t  error  accidents"  remain 
unpredictable.  Such  accidents  result  from,  condi¬ 
tions  Imposed  upon  toe  individual  to  which  he  can 
not  adequately  respond.  These  acctoelts  would 
unpredictable  from'  individual  measures'  inaBmnoh 

m  *4S  S3S 2"3$L 

group  of  this  type  of  accident 

pltatta£mte  f  na^!quate  re8P°nses  related  to  the 
pilot  s  state  of  readiness";  this  "state  of  read! 

"®88.  ,w°ula;  ln  turn,  be  related!  to  the  psycho- 
p  ysiotagicaj  conditions  mentioned  earlier^and  it 

6573 

WAS  THE  FUGHT  SURGEON?  L  Far  East 

1-7.  rugeSi956mmand  SUrBe°n’8  NeWter.  2  (7): 

©NpLMs 

An.  investigation  and!  analysis  is  presented  of  an 

bmC,rhfaaCCir  WhiCh  ,the  ***  *»«  hot  injured 

but  toe  aircraft  sustained  substantial  damage  In 
i«^"fKlng  th®  ®ght  w**th  ®e  lead  pilot  and  wingmen 
oT££r  ident,U  was  determined  that  toe  ST 
Of  tl.e  Might  experienced  an  abnormal  physical  Con¬ 
dition  during  toe  final  flight  phase.  Whether  toe 
cause  was  hypoxia  (due  to  improper  use  of  oxygen 
.equipment)!,  of  the  presence  of  a  toxic  agent toy- 
drauiiic  fluid)  in  the  cockpit  ft  resulted  in  the  pilot 

ous  retean^rg  iP"  bu2zin«  *  the  head,  a  danger¬ 
ous  retarding  of.  reaction  time,  and!  Slight  visual  im 

pairment.  It  m  stressed  that  toe  flight8 surgeon  is 
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responsible  for  the  air  crew  member®'  awareness  of 
the  symptoms  and'  dangers  associated!  with'  hypoxia, 
hyperventilation,  noxious  fume  poisoning,  Carotid 
sinus  syndrome,,  spatial  disorientation,  and  vertigo 
due  to  head'  turning  in  high  performance  aircraft. 

6574 

White,  M.  S. 

HUMAN  ERRORS  IN  AIRCRAFT  ACCIDENTS.  == 
Tactical  Air  Command  Surgeon's  Bulletin  (Head¬ 
quarters  Tactical  Air  Command,  Langley  Air  Force 
Bases  )j  6  (#:  .4-43!.  Sept  1956.  DNLM 

(id)  a  possible  Integrated  training  period  encompass¬ 
ing  Instrument  examination,  (light  check,  proficiency 
rating,  physiological  examination,  and1  annual  physio¬ 
logical  training  bo  adbptsd. 


A  study  of  aircraft  accidents  revealed  that  (f)i 
human  errors  are  divided  equally  among  three  fac¬ 
tors:  host,  agent,  and  environment;  (2)  49%  of  the 
accidents  are  precipitated  by  Inflight  emergencies; 
(3)  28%  occur  In  landings  and  take-offs  and  are  con¬ 
tributed  to  by  the  difficulty  man  has  with  visual 
aids  In  the  landing  pattern;  (4)  poor  survival  rate 
far  escape  ls>  associated  with  low  altitude  and  Inad¬ 
equate  design  for  escape;  and  i((5))i  physiological 
trail:  'g  of  the  aircrew  Is  deficient.  It  Is  recom¬ 
mended  that  (a)  better  escape  and  physiological 
training  be  given  aircrews  to  meet  ln-fllght  emer¬ 
gencies;  (:b)  in  accident  studies,  more  consideration 
be  given  to  human  factors  associated  with  personnel 
other  than'  the  pilot,  such'  as  ground  crew,  super¬ 
visors,  and  other  related  persons;  (c)  requirements 
ibe  submitted  for  better  visual  aids  in  landing;  lah# 
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6575 

Bergaust,  E,, 

and  W.  Belter 

;|Af Igjjf 28 7  ip,  Garden  ©tty.  New  York: 
Hanover  House,  1956.  DL©  .v,TlL|i.6,'&b)i 

This  la  a  book  concerned  with  the  engineering 
and  utility  of  space  satellites  and  vehicles-.  Of 
special  Interest  4s  the  chapter,  Mice  and  Mon¬ 
keys— Then  Men,  concerned  with  the  mechanical  and 
physiological  aspects  of  upper  -atmosphere  animal  ¬ 
carrying  vehicle  experiments.  Another  chapter, 
Survival  In  Space,  deals  with  the  physiological 
problems  encountered  In  space  flight,  such  as  the 
state  of  weightlessness,  accelerations,  pilot's  posi¬ 
tion  In'  the  vehicle,  climatic  and  temperature 
changes,  as  well  as  the  hazards  posed  iby  cosmic, 
solar,  and)  ultraviolet  rays. 


8576 

Bromlley,  R.  B. 

HUMAN  ENGINEERING— PSYCHOPHYSIOLOGY  OR 
ENGINEERING  ?  Jour.  Aviation  Med,,  27  (3).: 

234-235.  June  4956;  DLC  (RC1050’ A36;  v,  27)' 

This  article  is  concerned  with  the  problem  of 
Integrating  the  work  of  the  research  teams  of  hu¬ 
man  engineering  more  effectively  with  the  efforts 
of  the  practical  design  engineers.  The  two  fields 
require  different  types  of  tralnli^;  that  of  research 
needs  a  scientist  with  psychological  and  physiolog¬ 
ical  training,  while  the  practical  aspect  calls  lor 
a  broad  background  in  engineering.  Today,  the 
majority  of  equipment  must  be  designed  without 
the  skill  and  knowledge  of  trained  human  engineers; 
this  is  So  because  of  a  continuing  shortage  of  these 
professionals.  However,  the  practical  engineer  must 
be  reminded  of  his  responsibility  to  the  human  who 
must  function  together  with  the  system.  This  real¬ 
isation  will1  eliminate  many  of  the  problems  which 
are  now  in  ert'stepce, 


6577 

'Chapanis,  A. 

THE  DESIGN  ANF  CONDUCT  OF  HUMAN  ENGI¬ 
NEERING  STUDIES.  —  San  Diego  State  College, 
Calif.  (Contract  Nonr- 1268(01));  Issued  by  Office  of 
Naval  Research,  Washington,  D,  C.  (Project  no. 

NR  145-075).  Technical  Report  no.  44,  July  1956. 
144-73  p.  AD  122  247  PB  128  155 

This  a  manual  dealing  with  the  design  and  con¬ 
duct  of  human  engineering  studies.  S  is  written' 
for  engineers  and  other  technical  specialists, 
who  are  not  primarily  psychologists,  but  are  re¬ 
quired  to  do  experiments  involving  men  and 
machines,  included  are  chapters  on  the  methods 
of  operational  observation;  methods  for  the 
study  of  accidents  and  near  accidents;  ex¬ 
perimental  methods;  psychophysical  methods; 
statistical  methods,  and  some  special  problems 
of  experimenting  with  people.  (93  references) 

'6578 

Christian,  G. 

MATING  MAN  'TO'  NEW  WEAPON  SYSTEMS.  -~- 
Avtatlon  Week,  65  (6):  343,  345,  347-348,  351.  Aug. 
6,  1958.  DLC  (TL501.AB,  v,  65) 

The  problems  confronting  human-factors  scien¬ 
tists  are  described  in  general.  Some  of  the  major 
goals  of  human-factors  research  are  enumerated 
ih'  the  areas'  of  human1  engineering,  per sonnel 
training,  and  aeromedicine. 

'657.9 

Gaftt,  J. 

REPORTS  OF  RESEARCH  IN  THE  FIELD  OF  EN¬ 
GINEERING  PSYCHOLOGY. - Wright  Air  De¬ 

velopment  Center.  Aero  Medical  Lab.,  Wright- Pat¬ 
terson  Air  Force  Base,  Ohio.  WADC  Technical  Re¬ 
port  no.  56- 154,  April'  1956.  Ill +-35  p.  (Project  no. 
7180).  AD  95  235  PB  121  268 

This  bibliography  lists  by  functional  groupings 
the  authors  and  titles  of  360  reports  published  by 
the  Psychology  Branch,  Aero  Medical  Laboratory, 
Directorate  of  Research;  Wright  Air  Development 
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Center,  since  Its  Inception  In  1945.  Reports  are 
grouped  under  the  following  headings:  design  and 
arrangement  of  displays  for  ease  of  Interpretation; 
orientation,  attitude  and  position  In  space;  legibil¬ 
ity,  visibility  and  lighting;  emergency  Indications; 
human  factors  in  communication;  displays;  design 
of  controls;  servo  analysis  of  human-control  sys¬ 
tem;  unusual  environmental  and  psychophyslologlcal 
factors;  controls;  airborne  systems;  systems,,  gen¬ 
eral;  flight  research;  training  and  transfer;  engin¬ 
eering  psychology  consultation  service;  apparatus-, 
methodology  andl  statistics;  andl  miscellaneous. 

6580 

'Hawley,  M.  E. 

SPEECH  COMMUNICATIONS  IN  NOISE:  SOME 

EQUIPMENT  PROBLEMS. - Jour.  Acoust.  Soc. 

Arner,,  28  (6):  1256-1260.  Nov.  1958. 

DL#  (QC221.A4,  v.  28) 

The  design  of  a  speech  communication  system- 
begins  with  an  operations  analysis-  of  the  -communi¬ 
cation  problem,  When  speech  iha#  'been  chosen  a# 
the  means  and  when  the  needed  linkages  have  been 
determined,  the  designer  chooses  the  best  com¬ 
promises  among  the  frequently  conflt'cting  factors' 
of  Intelligibility,  safety,  comfort,  quality,  reliabil¬ 
ity,  and  economy.  Pressure  gradient  microphones, 
especially  with  noise  shields;  noise  attenuating  ear- 
caps,  and  earplugs,  are  the  primary  acoustical  de¬ 
vices  that  can  be  used  to  obtain  high  intelligibility 
through  Improvement  of  stgnal-to-nolse  ratios.  If 
the  listeners  are  In  intense  noise,  headsets  pres¬ 
ently  pole  the  major  systems  limitation.  Automatic 
volume  control  and  peak  clipping  are  the  audio 
techniques  most  frequently  used  to  itnpro*e  intel¬ 
ligibility.  (From  the  author's  abstract) 

658-1 

Lambert,  C.  M. 

HANDLING  THE  PRONE-PILOT  METEOR.  =»  Flight 
(London),  69  (2462):  345-348.  March  30,  1956. 

DLC  (TL501.  F5  v.  69) 

The  aerodynamic  characteristics,  Instrument  lay¬ 
out,  control  problems,  and  escape  system  of  the 
Armstrong  Whitworth  Prone -pilot  Meteor  are  des¬ 
cribed;  The  physical  sensations  of  prone -position 
flight  are  discussed,  Including  discomfort  resulting 
-fromi  the  prone  position  itself,  and  the  stress  of 
muscular  exertion  required  to  widen  the  Reid  of  vis¬ 
ibility. 


6582 

Lauren,  W. 

THE  HUMAN  FACTOR.  -  Skyline,  14  (1):  22-25. 

Feb.  1956.  DLC  (TL724.5.N5TN6,  v.  1'4) 

Human  factors  engineering  is  one  of  the  Indus¬ 
trial  science's  newest  phases;  It  applies  engineering 
to  the  human  being  rather  than  to  the  machine  he 
operates.  The  members  of  the  North  American 
Aviatipn’te  Human  Factors  group  (experts  In  sub¬ 
jects  scattered  from  mathematics  to  physiology.) 
are  currently  tackling  a  wide  variety  of  problems 
(including  noise  Inside  the  cockpit,  layout,  lighting, 
ease  of  operation  and  accessibility  of  controls, 
visibility,  andl  a  constant  development  of  new  and' 
better  safety  and  protective  equipment  for  pilots). 

237 


Descriptions  are  given  of  follow-up  Investigations 
of  the  miraculous  escape  of  Test  Pilot  George 
Smith  (the  first  man  to  survive  a  supersonic  bail¬ 
out  at  low  altitude)  wherein  anthropomorphic  dum¬ 
mies  and  various  instruments'  were  utilized  with 
the  subsequent  provision  of  the  most  important  In¬ 
formation  ever  gathered  about  the  actions  and  phys¬ 
ical  limits  of  a  human  body  shot  Into  the  air  above 
the  speed  of  sound.  The  ever -Increasing  need  for 
the  engineers'  concern'  with  ihei  human  factor  Is 
also  discussed. 


6583 

Lederer,  L,  G. 

THE  AEROMEDICAL  ASPECTS  OF  TURBO-PROP 
COMMERCIAL  AIRCRAFT:  A  STUDY  OF  VIS- 
COUNT  PASSENGER  OPERATIONS  IN  THE  UNIT¬ 
ED  STATES.  —  Jour.  Aviation  Med.,  27  (4):  287- 
580:  Aug.  1)658;  DLC  i(RCi05QiA36>)  v.  27) 

The  aeromedical  characteristics  of  the  Viscount 
turbo-prop  airliner  are  discussed  as  related  to 
operation  in  commercial  aviation  In  the  United 
States.  The  differences  between  turbo-prop  and 
conventional  piston-powered  aircraft  are'  demon¬ 
strated  particularly  In  the  field  of  noise  and  vi¬ 
bration.  The  level  of  cabin  pressurization  is  con¬ 
sidered  and  shown  to  be  more  physiologically 
acceptable  than  other  commercial  aircraft  operat¬ 
ing  in  the  United  States.  Consideration  is  given  to 
pilot  transition  training,  and  a  new  type  of  instru¬ 
mentation,  namely  the  integrated  flight  system,  is 
described.  New  concepts  of  Interest  to  aeromedi¬ 
cal  specjlll'iti;.  arising  jfe  aviation  In  commercial 
operation,  are  cited,  such  as  "hull  life"  and  "met¬ 
al  fatigue”.  ((Author1’#  summary,  modified) 


6584 

Lockard,  R.  B. 

BIBLIOGRAPHY  OF  HUMAN  ENGINEERING  RE¬ 
PORTS  ON  TRACKING. - Naval  Ordnance  Test 

Station.  Instrument  Development  Division,  Test  De¬ 
partment,  China  Lake,  Cailf.  NAVORD  Report  no. 
5272,  April  15,  1'956.  vU-88  p.  AD  111  459 

PB  125  214 


A  title  bibliography  Is  presented  of  publications 
concerning  the  human  engineering  problems  of 
tracking.  The  concept  of  a  power-driven  tracking 
instrument  is  Implicit  In  the  arrangement  of  the 
bibliography,  with  the  order  of  categories  follow¬ 
ing  a  theoretical  tracking  loop,  topics  considered 
Include  target  and  display  characteristics,  the  hu¬ 
man  -sensory  apparatus,  Integrative  processes  andl 
motor  responses,  and'  tracking  instrument  con¬ 
trollers. 


6585 

LUCKY  ESCAPE  HIGHLIGHTS  HUMAN  FACTORS. 
Aviation  Week,  64  (11):  189-190.  March  12,  1956. 

DLC  (TL50-1.A8,  v.  64) 

The  major  trends  In  the  aircraft  industry  to¬ 
ward  Incorporation  of  the  human  factors  field  in 
aircraft  desig.  nre  outlined,  as  reflected  by  the 
work  done  by  various  human  factor 4  research 
groups  at  different  aircraft  compafde;#. 
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'6586 

McCollom,  I.  N., 

and  A.  Chapanis 

A  HUMAN  ENGINEERING  BIBLIOGRAPHY.  - 

San  Diego  State  College  Foundation,  Calil.  (Con¬ 
tract  Nonr-  1268(0il)).  Technical'  Report  nOi  1'5,  Nov. 
1956.  vtii+128  p.  (iProject  no.  NR  145-075:)  . 
m  ®2|  |4!8  WNCLASSiFiOED 

fifil'l'  Bibliography  consist  of  5,666  references 
conferned  with  human  factors  in  equipment 
design.  The  bibliography  isi  divided  Into  the 
following  categories:  general  references, 

methods,  facilities,  and  equipment;  (2)  man- ma¬ 
chine  systems;  (3)  visual  problems;  (4)-  auditory 
problems;  (5)  speech  communication;  (6)  other  sen¬ 
sory  input  channels;  (7)  comparison  and  interaction 
among  sensory  input  channels;  (8)  design  of  con¬ 
trols  and  integration  of  controls  with  displays;  (9) 
control  systems-;  (10)  design  and  layout  of  work¬ 
places,  equipment,  and  furniture;  (•II)  body  meas¬ 
urements  and  movements-;  (12)  higher  mental1  proc¬ 
esses;  (13)  simulators  and  proficiency  measuring 
devices;  (14)  environmental  effects  on  human  per¬ 
formance;  (15)  behavioral  efficiency,  fatigue,  and! 
human  capacities,  and  (16)  operator  characteris¬ 
tics  for  specific  jobs. 

6587 

McFarland,  R.  A. 

HUMAN  PROBLEMS  g*  JET  A®  TRANSPORTA- 
TK)Ni,  —  SAE  TIransacUOhs;  64i  437-452;  1956. 

DLC  (TL1.S6,  v.  64) 

Human  factors  involved  in  the  safety  and  com¬ 
fort  of  jet  travel  and  jet  operation  Include  the 
problem  of  hearing  loss  and  communication  inter¬ 
ference  by  noise  in  ground  personnel,  the  dutgers- 
of  injury  from  jet  blast  and  air  intakes  on  the 
ground,  Inside  noise  and  vibration  during  flight, 
acceleration  tolerances  during  abrupt  emergency 
maneuvers  and  in  crashes,  the  problem  of  in¬ 
juries  to  passengers  through  turbulence,  sudden 
maneuvers;  and  faults  in  the  design  of  cabin  in¬ 
teriors,  problems  of  the  transportation  of  patients 
by  air,  the  effects  of  cabin  pressure  failure  in 
high-altitude  operations,  the  ventilation,  tempera¬ 
ture,  and  humidity  of  cabin  atmospheres,  and  the 
visual  problems  for  the  pilot  resulting  from 
changes  in  the  lHumlnation  of  -the  sky  and:  the  ab¬ 
sence  of  reference  points  for  judging  distance  and 
direction. 

6588 

Mayo,  a.  M. 

ENVIRONMENTAL  CONSIDERATIONS  OF  SPACE 
TRAVEL  FROM  THE  ENGINEERING  VIEWiPODiT. 

—  Interavia  (Geneva),  II1  (6),;  435-438.  June  1-956. 

DLC  (TL500.I555;  v.  II) 

Essentially  (he  same  in:  Jour.  Aviation  Med1.,,  _27 
#)):  379-389.  Oct.  1956.  DLC  (RC1050.A36,  v.  27) 

The  physiological1  problems  of  high-altitude  and 
space  flight  and  the  engineering  approaches  required 
for  their  solution  are  briefly  discussed.  Areas  of 
consideration  Include  vision-  and  time-distance  re¬ 
lationships,  the  temperature  effects  of  high-speed 
flight,  the  loss  of  conductive  and  convective  heat 
transfer  and  the  prominence  of  radiative  transfer  at 
high  altitude e.  pressurizing  and  .adr  purification  Sys¬ 
tems,  acceleration  and  weightlessness,  cosmic  radi¬ 
ation  shielding,  meteor  collisions,  and  escape 
systems. 


6589' 

Mookerjee,  M.  K., 

and'  Mi.  N1.  Bhattacharya 

BODY  MEASUREMENTS  IN  RELATION  TO  COCKPIT 
'DESIGNi,  =  Aero  Med;  SOC.  Jour.  (lN6W  'Delhi)',  3'  i((1j)s 
32-37.  April  1956.  DNLM 

Data  are  presented  concerning  the  body  measure¬ 
ments  and  body  weights  of  691  members  of  -the  Indian 
Air  Force,. 

65'90 

(Office  of  Naval  Research) 

BIBLIOGRAPHY  OF  HUMAN  ENGINEERING  RE¬ 
PORTS  (UNCLASSIFIED).  —  Office  of  Naval  Re¬ 
search.  Special  Devices  Center,  Port  Washington, 
N.  Y.  Report  no.  NAVEXOS  P-1491  (revised),  Jan. 
I.  1956.  1-8  p.  DLC  (Z6260.U54.) 

This  is  a  list  of  425  government  sponsored  re¬ 
ports  on  various  aspects  of  human  engineering. 

659'!' 

Pearson,  V.  A. 

A  BIBLIOGRAPHY  #Ni  HUMAN  FACTORS.  =  Dept, 
of  Gi-V/il  Aviation  (Australia).  Aviation  MecU'Glne 
Memorandum  no-.  21,  July  1956'.  105  p. 

DNLM  (W1.AV455) 

This  is:  a  bibliography  oft'  human  factors  with  735 
references.  The  material1  included  deals  with 
methods  and  apparatus,  huihan  operating  character¬ 
istics,  equipment  design,  anthropometry,  cockpit  and 
work  space  layout,  vision;  display  design,  perception, 
orientation,  equilibrium,  navigation  and  air  traffic 
control,  information  theory,  cybernetics,  speed  and 
hearing,  environmental  variables  (noise,  vibration, 
temperature,  time  variations),  physiological  variables 
(ageing,  fatigue,  effect  of  drugs);  and  safety  and  the 
human  operator. 

6592 

Quastler,  H. 

[CONTROL  SYSTEMS].  »  Univ.  of  DUnois,  Ur- 
bana.  Control  Systems  Laboratory  [Contract  DA- 
36-039-SC-56695]  Project  no,  8-103A,  ©/A  Project 
3-99-10-i01.  Report  no.  R-71.  1956.  48  p. 

AD  92  357  UNCLASSIFIED 

This  report  consists  of  three  papers:  ({I)1  A  Sur¬ 
vey  of  the  Work  Done  by  the  Bio-Systems  Group 
of  the  Control  Systems  Laboratory  (on  Blo-Sys- 
tems,  Man- Machine  Systems,  Human  Information 
Processing,  and  Applied  Mathematics);  (2)  Studies 
of  Human  Channel  Capacity:  (empirical  channel 
capacity,  examples  of  experimental  studies,  factors 
limiting  human  information  transmission,  and  out¬ 
look);  and  (3)  The  Informational  yimitatipns  of  De¬ 
cision  Making  (making  of  decision  and  transmitting 
of  information,  situation,  decision- maker  and 
choice,  production  and  destruction  of  information 
in  decision  processes,  and  complex  decision  sys¬ 
tems). 

6593 

St  ambler,  #. 

RESEARCHERS  PROBE  SECRETS  OF  FLIGHTS  40' 
'MjiLES:  U'P.  Awi'ationi  Age,  26"(!3)),!i  36-41'  SOpt. 

1956.  DLC  (TL501.A8187,  v.  26) 

The  aefotechnological  problems  of  flight  ini  (he 
region,  of  100,000  to  200,000  ft.  altitude  are  considered, 
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particularly  those  of  entry  and!  reentry.  In  order  to 
prevent  extreme  temperature  differential  the  ship 
will  have  to  rotate.  Gravity  reference  for  the  human 
occupant  may  be  provided  in  form  of  an  auditory 
stimulus  or  through  simulated  gravity.  The  effects 
of  acceleration  and  deceleration  may  be  held  to  a 
minimum  by  exposing  the  occupant  only  to  transverse 
g  in  a  rotating  cockpit  or  having  the  entire  ship  rotate 
through  360°  In  all  planes. 

6594 

Strughold,  H. 

ENGINEERING  ASPECTS  OF  THE  PHYSIOLOGICAL 
PROBLEMS  OF  PROVIDING  FOR  MAN  IN  SPACE. 
555  Harvard  School  of  Public  Health.  Guggenheim 
Center  for  Aviation,  Health  and  Safety,  Boston, 
Mass.  No.  13,  27  p.  1956. 

DNiLM  (W6.P3,  Pamphlet  yoll  64671 

The  engineering  aspects  of  the  physiological 
problems  associated  with  space  flight  are  dis¬ 
cussed  in  terms  of  anthropometric  requirements, 
control  of  barometric  pressure,  temperature,  hu¬ 
midity  and  oxygen,  carbon  dioxide  removal,  photo - 
synthetic  gas  exchange,  elimination  and  reutiliza- 
tlon  of  wastes,  odor  elimination,,  visual  comfort, 
day-night  cycling,  and  protection  against  cosmic 
rays  and  meteorites.  Included'  l®  a  classification 
of  space  operations. 

6595 

VanCott,  H.  P„ 

and  J.  W.  Altman 

PROCEDURES  FOR  INCLUDING  HUMAN  ENGI¬ 
NEERING  FACTORS  IN  THE  DEVELOPMENT  OF 
WEAPON  SYSTEMS.  -  American  Inst,  for  Re¬ 

search  ['Pittsburgh,  Pa].  (Contract  AF  33(616)- 
2986);  issued  by  Wright  Air  Development  Center. 
Aero  Medical  Lab.,  Wrlght-Patterson  Air  Force 
Base,  Ohio  (Project  no.  5-(7-7l92§.  WADC  Tech¬ 
nical  Report  no.  56-488,  Oct.  1956.  vt+115  p. 

AD  97  305  UNCLASSIFIED 

Systematic  procedures  are  suggested  lor  the 
human  engineering  of  developmental'  weapon  sys¬ 
tems;  A  brief  discussion  of  man- machine  systems 
and  the  role  of  human  engineering  in  their  design 
is  followed  by  a  design  schedule.  This  schedule 
suggests  at  what  points  and  In  what  ways  human 
engineering  should  be  accomplished.  Following  the 
design  schedule,  procedures  that  may  be  used  to 
assess  and  solve  human  engineering  problems  are 
suggested.  Finally,  human  capabilities  and  limita¬ 
tions  are  discussed  from  the  point  of  view  of 
the  man  as  a  system  component.  Ninety-eight 
references,  a  glossary,  and  a  subject  index  are 
Included.  (From  the  authors'  abstract) 


b.  Operational  Aspects 

6596 

Anderson,  N.  H. , 

D.  A.  Grant,  and  C.  O.  Ny  Strom 
THE  INFLUENCE  OF  THE  SPATIAL  POSITIONING 
OF  STIMULUS  AND  RESPONSE  COMPONENTS  ON 
PERFORMANCE  OF  A  REPETITIVE  KEY- PRESS¬ 
ING  TASK. - Jour.  Applied  Psychol.,  40  (.3): 

137-1441.  June  M»S6.  DLC  (Bf'l.ji?,  Y-  4®)) 


Results  are  reported  of  an  experiment  Investi¬ 
gating  operator  efficiency  as  a  function  of  spatial 
positioning  of  the  stimulus  panel  and  response  key¬ 
board  under  two  modes  of  stimulus  presentation. 
With  the  self-paced  procedure,  response  times 
were  10%  to  15%  greater  when  the  stimulus  and  re¬ 
sponse  units  were  on  opposite  sides  of  the  subject 
than  for  the  optimal  arrangement  where  both  units 
were  in  front  of  the  subject.  The  corresponding 
increase  for  automatic  pacing  was  30%  to  40%.  For 
automatic  pacing,  half  of  the  decrease  in  efficiency 
arose  in  the  manipulatory  process  at  the  keyboard. 
The  other  half  was  associated  with  the  additional 
movements  necessary  ini  the  teas  efficient  treat¬ 
ments.  Position  of  the  response  keyboard  exerted 
a  significant  effect  On  all  three  time  measures-,, 
the  centered  position  being  preferred,  and  the  left 
position  giving  the  poorest  results.  For  automatic 
pacing,  the  position  of  the  stimulus  panel  and  its 
interaction  with  response  keyboard  were  also  sig¬ 
nificant  factors,  the  front  position  being  best  and 
the  right  position  poorest.  Gere  rally,  the  place¬ 
ment  of  response  keyboard  was  more  Important 
than  location  of  the  display.  (From  the  authors’ 
summary) 


6597 

Berest,  N. , 

A.  P;  Giber t,  and'  G.  Perdriel 
[ANALYTICAL  STUDY  OF  CAUSATIVE  FACTORS 
IN  ASTHENOPIA  IN  RADAR  SCOPE  OPERATORS] 
Etude  analytlque  des  facteurs  d’asthgnopie  chez 
les  lecteurs  de  scopes  radar.  = —  Medeclne  ae'ro- 
nautique  (Paris),  11  (2):  197-214,  1956.  In  French, 
with  English  summary  (p.  214). 

DLC  (TL555.M394,  v.  M)i 

Etiological  factors  in  the  visual  fatigue  of  radar 
operators  include  refractive  error,  disturbances  of 
binocular  vision,  disturbances  of  the  anterior  pe¬ 
riphery  of  the  eye  (accomodation),  functional  anom¬ 
alies  such  as  aniseikonia,  glare,  cold,  wind,  poor 
ventilation,  alimentary  affections,  and  intoxication 
by  vapors,  drugs,  alcohol,  and  nicotine.  Suggested 
measures  of  protection  against  visual  fatigue  in 
radar  operators  include  establishment  of  rigorous 
qualifying  standards  for  radar  personnel,  surveil¬ 
lance  of  dietary  and  general  hygiene,  periodic  eye 
and  general  medical  examination  of  operators,  and 
establishment  of  favorable  environmental  conditions. 

■65:98 

Berest,  N., 

A,  Pi  Gl’beft,  and  G,  Perdriel 
[PREVENTION  OF  VISUAL  FATIGUE  {N  RADAR 
OPERATORS]  Prevention  de  la  fatigue  vlsuelle  Chez 
les  lecteurB  de  scope-radar.  — -  Medeclne  aSro- 
nautlque  (Parts)),  |(  '(4/);-:  403-412.  1956.  In  French, 
with  English  summary  i(ip,  4-11). 

DLC  (TL555.M394,  v.  21) 

Analysis  of  the  pathogenic  factors  In  the  visual 
fatigue  of  radar  operators  Indicates  the  necessity 
for  the  following  protective  measures:  (1)  removal 
of  or  prevention  of  the  formation  of  toxic  vapors; 

(2:)  use  of  colored  or  dark  glasses  for  adaptation 
to  and)  from  low  levels  of  Illumination;  (3)  elimina¬ 
tion  of  the  glare  produced  hy  a  ratio  of  radar 
screen  luminance  to  target  luminance  greater  than 
one -third,  or  by  a  ratio  of  background  object  lumi¬ 
nance  to>  target  luminance  greater  than  one-tenth; 
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(■4)  the  practice  of  the  Intermittent  transfer  of  ac¬ 
commodation  from  the  screen  to  a  'Similarly  lighted 
field-;  1(18)1  development  of  psychic  stability  through 
compensatory  extravocatlonal  activities  (dynamic 
relaxation);  and  (><J)  the  practice  of  various  eye 
maneuvers. 


6599 

Briggs,  G.  E., 

and  P.  M.  Fitts 

TRACKING  PROFICIENCY  AS  A  'FUNCTION  OF 
VISUAL  NOISE  p  THE  FEEDBACK  LOOP  OF  A 
SIMULATED  RADAR  FIRE  CONTROL  SYSTEM. 

— -OMo  State  Unlv-.  Aviation  Psychology  Lab., 
Columbus  (Contract  AF  18('600)-1'201);  Issued  by 
Air  Force  Personnel  and  Training  Research  Cen¬ 
ter.  Interceptor  Pliot  'Research  Lab.,  Tyndall  Air 
Force  Base,  Fla.  Research  Report  no.  AFPTRC- 
VUfcUi  lee,  iififs  .ysft  ip;  A®  9ft  ftM 

PB  126  674 


Four  skilled  Air  Force  ROTC  students  received 
40-sec.  trials  on  each  of  seven  amplitude  levels  of 
visual  nol'Se  In  an  Investigation  of  the  functional  re- 
latlon  between  amplitude  level  of  visual  noise  and 
tracking  proficiency.  The  OSU  Pilot  Training  Re¬ 
search  Simulator  served  as  the  skill  task.  Tlme-on- 
target  scores  Indicated  that  proficiency  of  perform¬ 
ance  Is  inversely  related  to  the  amplitude  of  noise 
level.  The  slope  of  the  function  was  that  of  a  neg¬ 
atively  accelerated  curve  with  a  linear  trend  pre¬ 
dominant  over  the  lower  levels  of  noise.  Further, 
even  the  lowest  amplitude  level  produced  a  signifi¬ 
cant  decrease  In  tracking  proficiency  over  that 
found  for  noise -free  tracking  conditions. 


6600 

Calvert,  E.  S. 

VISUAL  AIDS  AND  THEIR  EFFECT  ON  LANDING 
SUCCESS  AND  SAFETY.  — Jahrbuch  der  Wls sen¬ 
se  haft  lichen  Gesellachaft  fUr  Luftfahrt  (Braun¬ 
schweig),  1955i:  105-112.  1956,  In  English. 

DLC  (TL503.WS563,  V,.  1955) 

In  following  a  straight  approach  path,  there  are 
six  quantities  which  have  to  be  held  simultaneous¬ 
ly  at  aero:  (1)  the  displacement  in  the  vertical 
iplane  through  the  approach  path,  and  the  first  and 
second!  derivatives  of  this  displacement;  and!  (2) 
the  displacement  in  the  glide  slope  plane,  and  the 
first  and  second  derivative ■  of  this  displacement, 
in"  good  weather  a  pilot  can  obtain  these  six  quan¬ 
tities  directly  from  natural  visual  cues  with  an 
accuracy  which  increases  as  the  distance  from  the 
runway  is  reduced;  and  Dll's  enables  him  to  con¬ 
trol  the  aircraft  within  acceptable  limits  at  each 
Stage  of  the  approach.  The  main,  visual1  cue  is  the 
horizon,  and  when  it  is  hidden,  the  Six  quantities 
become  confused!  unless  the  Observer  is  on  a 
stabilized  platform.  In  an  airplane  the  visual  cues 
have  to  be  supplemented'  by  artificial  visual  aids 
which  restore  the  missing  guidance.  With  defec¬ 
tive  visual  aids  illusions  may  arise  it  the  moment 
of  transition,  from  instrument  to  visual1  flight.  De¬ 
sign  principles  for  raising  the  efficiency  of  visual 
aids  are  discussed.  (From  the  author's  summary) 


6601 

[ Central  Inst,  for  the  Deaf] 

EVALUATION  OF  METHODS  FOR  REDUCING 

NOISE  FROM  JET  ENGINES  IN  FLIGHT, - 

L  Central  Inst,  for  the  Deaf,  St.  Louis,  Missouri 
(Contract  Nonr  (151(01))];  Issued  by  Armed 
Forces-Natlonal  Research  Council  Committee  on 
Hearing  and  Blo-Acoustlcs  (Project  NR  140-069). 
CHABA  Memorandum  Report  no.  1,  May  1956.  7!  p. 

BNLM  ( W2  Al .  A94ch) 

To  date  no  device  for  suppressing  jet  engine 
noise  has  been  flight  tested.  Methods  of  sup¬ 
pressing  jet  engine  noise  being  Investigated  In¬ 
clude  the  use  of  teeth  or  notches  at  the  jet  exit, 
vortex  generators  Inside  the  tall  pipe;  ejectors, 
slotted  nozzles,  multiple  nozzles,  and!  corrugated 
nozzles.  The  corrugated  nozzle  Is  considered 
the  best  since  it  gives  a  reduction  In  sound  power 
radiated  of  4-6  decibels  with  a  reduction  of  10-19 
decibels  in  sound  pressure  level!  in  the  direction 
of  maximum  intensity. 


6602 

Chalmers,  E',  L., 
and  M.  Goldstein 

PERFORMANCE  MEASUREMENT  IN  PHOTO-IN¬ 
TERPRETATION  [Abstract].  — Amer.  Psycholo¬ 
gist,  11  (8):  449.  Aug.  1956. 

DLC  (BF1.A55,  y.  11) 

The  results  of  a  task  analysis  of  the  activity 
■9 1  aerial  photointerpretation  are  presented  together 
with  performance  measures  developed  from  this 
analysis.  Stimulus- categories  resulting  from  the 
characteristics  of  aerial  photography  are  discussed 
In  conjunction  with  skills  and  knowledges  expected 
to  be  important  in  photointerpretation  performance. 
Special  attention  is  given  to  techniques  which  (a) 
permit  measurement  of  the  task  with  a  minimum 
of  distortion,  and  (b)  provide  analytic  Information 
about  the  task,  so  that  a  content  validity  approach 
to  the  criterion  problem  may  be  used.  (Quoted  In 
full) 


6603 

Decker,  J.  L. 

THE  HUMAN  PILOT  AND  THE  HIGH-SPEED  AIR¬ 
PLANE.  -—Jour.  Aeronaut,  Set, ,  23  (8):  785-770. 
Aug.  1956.  DLC  (TL501.I552,  v.  23) 

Mathematical  expressions  are  developed!  ration¬ 
alizing  the  dynamic  responses  of  a  human  pilot 
and  his  aircraft  in  pitch  stabilisation.  The  analy¬ 
sis  takes  into  account  the  pilot’s  reaction  time 
and  muscular  lag  time  (0.25  sec.  and  0. 125  sec. 
taken  as  typical  values)  in  conjunction  with  the 
aerodynamic  characteristics  of  the  aircraft.  The 
results  could  not  be  taken  completely  literally  since 
the  human  Is  adaptable  to  change  Ms  dynamic 
characteristics  from  the  typical  values  used!  In 
the  calculations.  However,  they  dp  demonstrate 
that  a  reduction  in  aircraft  size  or  period  of  pitch 
tends  to  make  it  uncontrollable  by  the  human  pilot 
!by  virtue  of  Ms  dynamic  characteristics,  espe¬ 
cially  Ms  reaction  time. 


6604 

Ely,  J.  H„ 

R.  M.  Thomson,  and  J.  Orlansky 
LAYOUT  OF  WORKPLACES.  Dunlap  and  Asso- 
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elates,  Inc.,  Stamford,  Conn.  (Contract  AF  33(616,)- 
419);  and  Wright  Air  Development  Center.  Aero 
Medical  Lab.,  Wright-Patterson  Air  Force  Base, 
Ohio  (Project  no.  7180,  Task  no.  71501).  WADC 
Technical  Report  no,  56-171,  Sept,  1984,  vlli+104  ,p, 
AD  110  507  PB  121  802 

A  critical  factor  affecting  operator  performance 
In  any  man-machine  system  Is  the  layout  of  his 
workplace.  This  report  provides  a  compilation  of 
human  engineering  recommendations  concerning  var¬ 
ious  aspects  of  workplace  layout.  Whenever  these 
recommendations  are  the  direct  outgrowth  of  re¬ 
search  in  this  field,  the  appropriate  research  stud¬ 
ies  are  cited.  When  no  research  has  been  done  On 
a  specific  problem,  the  authors  draw  upon  their  own 
experiences  to  provide  the  necessary  recommen¬ 
dations.  All  recommendations  'have  been  reviewed  by 
a  number  of  experts  In  the  field  prior  to  final1  pub¬ 
lication.  The  report  Is  divided  Into  four  main  parts, 
entitled:  General  Considerations,  Workplace  Dimen¬ 
sions,  Location  of  Controls  and  Displays,  Dlrectlon- 
of-Movement  Relationships.  Check  lists,  figures  and 
tables  are  used1  frequently  a#  means  of  presenting 
recommendations1,  A  table  of  contents;  and  a  subject 
index  are  also;  provided  «•  aids  to  the  .user.. 
(Authors'  abstract) 


6665 

Hartman,  B.  O. , 

and  J.  K,  Wetherbee 

"BETA":  A  SPECIAL  PURPOSE  COMPUTER  FOR 
STUDIES  IN  THE  HUMAN  CONTROL  OF  COMPLEX 
EQUIPMENT.  Army  Medical  Research  Lab. , 
Fort  Knox,  Ky.  Report  no.  236,  April  23,  1956. 

Ml ips  AD  94  737  UNCLASSIFIED 

A  description  IS  given  of  a  special-purpose  comput¬ 
er  which  was  developed  to  study  human  performance 
In  controlling  complex  equipment  and  systems.  This 
Instrument  Is  a  research  tool  featuring  a  consider¬ 
able  amount  of  automation.  It  generates  target 
courses,  displays  them,  receives  and' displays  re¬ 
sponse  signals,  computes  "error,  "  and  feeds  the 
error  signal  to  clocks,  counters  and1  graphic  re¬ 
corder!,  *11  on  a  predetermined  schedule.  Built-In 
calibrating,  balancing  and  checking  circuits  are  pro¬ 
vided.  The  apparatus  Is  built  on  the  ”plug-ln"  prin¬ 
ciple,  so  that  additions  can  be  made  without  major 
reconstruction.  'Except  for  the  display  and'  tracking 
control,  all  components  are  boused  in  a  compact 
desk-type  console.  (Authors'  abstract) 

6606 

Herrick,  R.  M., 

H.  E.  Adler,  J.  E.  Coulaon,  and  G.  L.  Howett 
DETECTION  OF  SEPARATIONS  BETWEEN  ADJA¬ 
CENT  SlGNALj  ON  A  SIMULATED  PPI  RADAR 
SCOPE.  —  Jour.  OpUcal  Soc.  Amer.,  46  (10):  '86*1- 
866.  Oct.  1956.  DLC  (QC350.O6,  v..  46) 

A  simulated  Plan;  Position  Indicator  radar  Scope 
Was  Used  to  evaluate  the  effects  Of  background1 
luminance,,  dtgtihce  between  Signals,  Scan  fate', 
and  simulated  phosphorescence  decay  on  the  mini¬ 
mum  difference  between  signal  luminance  and  scope 
face  luminance  (al)  required  for  the  detection  of  a 
separation  between  two  Identical  signals.  Back¬ 
ground  luminance  was  found  to  be  the  most  Impor¬ 
tant  determinant  of  the  threshold  log  41,  while  scan 
fate  and  the  pattern  of  phasphorefc'ence  decay  had1 


little  effect.  In  general,  as  background  luminance 
was  increased  or  as  separation  between  signals 
was  decreased,  a  greater  log  Al  was  required  for 
the  detection  of  signal  separation. 

8607 

Hertxberg,  H.  T.  E., 

i.  Emanuel',  and  M.Alexahder 
THE  ANTHROPOMETRY  OF  WORKING  POSITIONS. 
L  A  PRELIMINARY  STUDY.  -  Wright  Air  De¬ 

velopment  Center.  Aero  Medical  Lab.,  Wright- 
Patterson  Air  Force  Base,  Ohio.  WADC  Technical 
Report  no.  54-520,  Aug.  1956.  i.v+12  p.  AD  110 
573  PB  121  676 

A  sample  of  forty  adult  males  was  measured 
to  ascertain  new  body  slle  data  for  various  rep¬ 
resentative  working  positions.  Measurements  were 
taken  with  the  body  in  the  standing,  kneeling, 
crawling,  and  prone  positions.  Problems  met  In 
developing  procedures  for  an  anthropometry  de¬ 
scribing  working  positions  are  discussed,  along 
with  possible  approaches  for  data  gathering.  (Au¬ 
thors'  abstract) 


6608 

Jenks,  A.  1. 

'THE  BLACK  HOLE”.  —  Air  Line  Pilot,  25  (4):  7-13. 
April  1956.  DLC  (TLSO'l. A5537,  y.  25))i 

A  discussion  iS;  presented  of  the  visual1  portion  of 
aircraft  approach  and  landing  under  low  visibility 
conditions.  Included  Is  a  brief  analysis  of  the  eye,  its 
function  and  limitations,  in  relation  to  the  design  con¬ 
figuration  of  visual  aid*. 

6609 

KlmmeL  Hi  D.  , 

Jft,_  ft.  Madge,  and'  Ci  L,  Wilson 
LEARNING  PROBLEMS  IN  SONARMEN  TRAINING; 
TECHNICAL  REPORT  NO.  4:  RECENT  LITER¬ 
ATURE  BEARING  ON  PSYCHOLOGICAL  PROB¬ 
LEMS  ASSOCIATED  WITH  SONAR  OPERATOR 
PERFORMANCE.  — -  Human  Factors  Research, 

Inc.  ,  Log  Angeles,  Calif.  ('Contract  NONR  1106(00) 
NR  154-140);  Issued  by  Office  of  Naval  Research, 
Washington,  D.  C.  duly  1956.  ,[2)l54  p.  AD  108  264 

UNCLASSI'FED 

Studies  published1  since  1952  concerning  the  ;pey- 
chologlcal  problems  associated  With  sonar  detection 
and  c'lasgificaUdh  are  reviewed,  Chief  areas  of  con- 
alderatlon  are  the  detection  of  audUpry  and  visual 
Stimuli  masked'  by  a  background  of  noise,  the  per¬ 
ception  of  various;  characteristics  of  auditory  and 
visual'  stimuli,  and'  the  learning  of  complex  dis¬ 
criminations  and'  concepts.  A  bibliography  contain¬ 
ing  153'  references  Is  presented1. 


6610 

Kraft,  C.  L. 

A  BROAD  BAND  BLUE  LIGHTING  SYSTEM  FOR 
RADAR  APPROACH  CONTROL  CENTERS:  EVALUA¬ 
TIONS  AND  REFINEMENTS  BASED  ON  THREE 
YEARS  OF  OPERATIONAL  USE.  -—Ohio  State  Univ. 
Lab,  of  Aviation  Psychology  andOSU  Research  Foun¬ 
dation,  Columbus;  (Contract  AF  33(61'6')-3612;);  Issued 
by  Wright  A'lr  Development  Center;  Aero  Medical 
Lab.,  Wright  -  Patte  r  son  At#  Force  BUe,  Ohio  (Pro;)- 
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ect  no.  7T92))'.  WADC  Technical  Report  no.  56-71, 
Aug.  1956.  vil+95  p.  AD  118  090  PB  121  968 

This  report  contains  detailed  specifications  for 
the  installation  and  use  of  Broad  Band  Blue  (selec¬ 
tive  chromatic)  lighting  system  for  radar  approach 
control  centers.  This  lighting  system  provides  (a) 
sufficient  light  for  scope  observers,  maintenance 
personnel,  and  other  individuals  to  work  simultane¬ 
ously  in  the  operations  room,  thus  allowing  24-hour- 
a-day  operations,  and  (b)  an  element  of  flexibility 
that  allows  the  scope  observer  the  option  of  increas¬ 
ing  his  visual  sensitivity,  through  dark  adaptation, 
without  decreasing  the  light  provided  for  the  work  of 
other  personnel.  (From  the  author's  abstract) 

6611 

Lane,  Ji,  C.  ,, 

and'  R.  W/i  Cummlng 

THE  ROLE  OF  VISUAL  CUES  IN  FINAL.  AP¬ 
PROACH  TO  LANDING;  - Aeronautical  Research 

Labs.  ,  Melbourne,  Australia.  Human  Engineering 
Note  L  May  1956.  48  p.  AD  l'23i  142 

UNCLASSIFIED 

Accidents  due  to  errors  in  range  of  the  location 
of  the  touchdown  point  In  landing  constitute  a  sub¬ 
stantial  proportion  of  all  accidents  to  transport  and 
military  aircraft.  Visual  cues  for  regulating  air¬ 
craft  landing  are  examined  and  It  is  suggested  that 
four  cues  (two  for  night  flight)  provide  the  Infor¬ 
mation  needed  to  track  a  straight  line  path.  A  sim¬ 
ulator  Is  described  which  might  be  suitable  both 
for  elementary  training  and  for  the  transition  to 
visual  on  Instrument  approaches.  The  choice  of  the 
aiming  point  on  the  runway  is  discussed  and  it  is 
recommended  that  a  definite  aiming  point  be  de¬ 
fined  by  painted  marking  and  lights.  Displays  to 
provide  tracking  information  more  directly  are  also 
considered,  both  existing  ground  indicators  and 
possible  airborne  Indicators.  Two  possible  airborne 
"  Sights"  are  considered  in'  detail  and  are'  shown  to' 
be  technically  feasible.  (From  the  authors'  sum¬ 
mary.) 


6612 

Learner,  D.  B., 

and  E.  A.  Allulsl 

COMPARISON  OF  FOUR  METHODS  OF  ENCODING 
ELEVATION  INFORMATION  WITH  COMPLEX  LINE? 
INCLINATION  SYMBOLS.  — -  Ohio  State  Unlv.  Lab. 
of  Aviation  Psychology  and  OSU  Research  Founda¬ 
tion,  Columbus  (Contract  AF  3 3(61 6) -3612).;  Issued 
by  Wright  Air  Development  Center.  Aero  Medical 
Lab.,  Wright -Patterson  Air  Force  Base,  Ohio. 

WADC  Technical  Note  no.  56-485,  Nov.  1956.  v+21 
,pi.  AD  110  547  PB  }3®  00, i 

Four  groups  of  20  subjects  each  decoded  eleva¬ 
tion  information  that  had  been  encoded  by  the  use 
of  complex  line-inclination  symbols.  Each  group 
worked  with  a  different  one  of  four  stimulus -re¬ 
sponse  (;S -R)  ensembles  that  were  called,  respec¬ 
tively,  the  binary,  the  decimal,  the  wheel,  and  the 
clock  codes.  The  first  three  of  these  codes  were 
based  on  the  same  type  of  stimulus  symbol  (eight 
lines  radiating  at  45-deg.  angular  separations  from 
a  central  hub),  whereas  the  fourth'  code  was  based' 
on  a  stimulus'  symbol  consisting  of  a  circle  and1 
two  lines  each  of  which,  could  be  positioned  like  the 
hands  Cl  a  clock.  The  decimal  and!  clock  Codes  were 
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decoded  with  a  greater  speed  than  the  wheel  and  bi¬ 
nary  codes.  The  wheel  code  was  Inferior  to  the 
other  three  codes  with  regard  to  accuracy.  These 
data  are  regarded  as  another  demonstration  of  S-R 
compatibility  effects,  and  of  the  Importance  of  con¬ 
sidering  both  the  alphabet  and  the  readout  In  select¬ 
ing  an  S-R  ensemble  for  encoding  any  specific  type 
of  Information.  (Authors'  summary  and  conclusions) 

6613 

Olson,  H.  F. 

ELECTRONIC  CONTROL'  OF  NOISE,  VIBRATION, 
AND  REVERBERATION.  - —  Jour.  Aeoust.  Soc. 
A-mer.,  28  i(/5i)>  966-972.  Sept.  1956. 

DLC  (QC221.A4,  v„  28)) 

Electronic  systems  for  the  control  of  noise,  vi¬ 
bration,  and  reverberation  are  described.  The  elec¬ 
tronic  vibration  reducer  consists  of  a  sensor,  am¬ 
plifier,  and  driver  connected  either  In  negative  or 
positive  feedback  fashion.  The  electronic  sound  ab¬ 
sorber  consists  of  a  microphone,  amplifier,  and 
loudspeaker  connected  In  an  Inverse  feedback  man¬ 
ner.  By  reducing  the  effective  surrounding  acousti¬ 
cal  impedance,  the'  absorber  may  serve  as  a  con? 
ventlonal  sound  absorber  or  agi  a  zone-type  sound 
reducer.  (Quoted  In  part) 

6614 

Pletrasanta,  A.  €;. 

JET  NOISE  PROBLEM  IN  AIRCRAFT  CARRIER 
iSLA'NDS1.  33S  Jour.  A'cduat,  Soc.  Amef,,  28  '((3): 
427-433;  May  1956.  DLC  (QC221.  A4,  v„.  28) 

Measurements  were  made  of  the  sound  pressure 
levels  (SPL)  present  In  the  Important  control  and 
communication  spaces  of  aircraft  Carriers  during 
normal  jet  operations.  It  was  found  that  the  noise 
levels  in  Important  island  spaces  during  Jet  run-up 
operations  were  such  as  to  cause  serious  Inter¬ 
ference  with  speech  communication.  Noise  levels 
could  be  estimated  from  a  knowledge  of  jet  engine 
operating  conditions  and  from  the  physical  proper¬ 
ties  of  the  structures  Involved.  It  Is  demonstrated 
that  the  amount  of  noise  reduction  required  for  a 
particular  space  In  aircraft  carriers  can,  be  de¬ 
termined  bv  comparison  of  calculated  noise  levels 
with  a  speech  communication  design  criterion. 

6615 

Rlbner,  H.  S. 

BOUNDARY-LAYER-INDUCED  NOISE  P  THE  P- 
TERIOR  OF  AIRCRAFT.  of  Toronto  Insti¬ 

tute  of  Aerophyslcs,  Canada.  UTIA  Report  no.  37, 
April1  1956,  v+24+8  p.  AD  104  059  UNCLASSIFIED 

Also  published  In,  Canad.  Aeronaut.  Jour. ,  2  (TO);: 
350-353.  Dee,  1956.  DLC  (TL501.C2713,  v.  2)i 

The  acoustic  effects  of  the  funning  ripples 
formed  tin  an  airplane  fuselage  skin  by  the  turbu¬ 
lent  boundary  layer  at  high  Speeds  are  Calculated 
for  an  infinite  sheet.  It  is  shown  that  supersonically 
moving  ripples  radiate  strong  sound  in  the  form  of 
Mach  waves,  while  subaortically  moving  ripples  rad¬ 
iate  no  sound.  Formulae  for  the  mean  square  sur¬ 
face  pressure  and1  the  energy  flux  are  obtained  for 
an  assumed  idealized  turbulent  pressure  spectrum. 
The  results  are  adapted  to  provide  a  tentative  esti¬ 
mate  of  the  inplSt'  generated  at  subsonic  speeds  In 
a  practical  fuselage  by  standing  waves  produced  at 
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the  frames  and  stringers  through  multiple  reflec¬ 
tion  of  the  ripples.  It  Is  suggested  that  the  cause 
of  boundary  layer  noise  at  subsonic  speeds  may  be 
eliminated  by  Support  of  the'  fuselage  skin  without 
crosswise  constraints.  (Quoted  in'  part). 

6616 

Schlpper,  L.  M., 

j.  Versace,  C.  L.  Kraft,  and  J.  C.  McGuire 
HUMAN  ENGINEERING  ASPECTS  OF  RADAR  AIR 
TRAFFIC  CONTROL.  D  AND  HI:  EXPERIMENTAL 
EVALUATIONS  OF  TWO  IMPROVED  IDENTIFICA¬ 
TION  SYSTEMS  UNDER  HIGH  DENSITY  TRAFFIC 
CONDITIONS.  Ohio  State  Unlv.  Lab.  of  Aviation 
Psychology  and  OSU  Research  Foundation,  Columbus 
(Contract  AF  3-3('61'6)-43');  Issued  by  Wright  Air  De¬ 
velopment  Center.  Aero  Medical  Lab.,  Wright -Pat¬ 
terson  Air  Force  Base,  Ohio  (Project  no.  7192) 
WADC  Technical  Report  no.  56-68,  July  1956. 
vU*45  p.  AD  110  527  PB  127  799 

Radar  air  traffic  controller  performance  was  In¬ 
vestigated  In  simulated  return-to-base  problems'  at 
several  traffic  densities  with  two  Improved  identifi¬ 
cation  'systems'  '(the  Clock  Code  omnipresent  system 
using  a  symbolic  code  attached'  to  each  blip  and  the 
Light  Pencil  Interrogation  system  which  gave  on-de- 
mand  Identification).  The  two  Identification  systems 
are  equally  satisfactory  from  ah'  over -all  'human'  en¬ 
gineering  viewpcint.  with  either  'System1  {ftyf  the  use 
of  information  displays  possessing  certain  other  op¬ 
timized  characteristics,  a  single  experienced'  con¬ 
troller  appears  to  have  little  trouble  moving  very 
high  density  traffic  through  a  50 -mile  approach  con¬ 
trol  zone  safety  and  efficiently.  (From  the  authors' 
Summary)' 

6617 

Schlpper,  L.  M., 

J.  Versace,  C.  L.  Kraft,  and  J.  C.  McGuire 
HUMAN  ENGiNEERlNG  ASPECTS  OF  RADAR  AIR 
TRAFFIC  CONTROL.  IV.  A  COMPARISON  OF  SEC¬ 
TOR  AND  IN-LINE  CONTROL  PROCEDURES.  - 

= —  Ohio  State  Untv.  Lab.  of  Aviation  Psychology 
and  OSU  Research  Foundation,  Columbus  (Contract 
AF  33(61 6) -361 2);  issued'  by  Wright  Air  Development 
Center.  Aero  Medt'cal  Lab.,  Wright -Patterson  Air 
Force  'Base,,  ©Mg  (Project  no.  7i92>),!.  WADC  Tech¬ 
nical  Report  no,  56-69,  Sept.  1'956.  v+27  p. 

A©1  110'  528'  'PB.  .ir2i|  «3 

Two  novice  controllers  worked  alternately  with  a 
highly- skilled  controller  under  two  conditions  of 
heavy  traffic  flow  oh  a  simulated  problem  of  a  re- 
turn-to-base  mission  of  26  jet  (bomber  and  fighter) 
aircraft.  All  measures  of  system'  efficiency  except 
estimated  excess  delay  buildup  showed  no  differen¬ 
ces  between  systems,  controllers,  or  fates  of  entry. 
The  delay  criterion  Indicated  a  statistically  signifi¬ 
cant  difference  between  the  two  novice  controllers 
In  terms  of  time  over  and  above  a  theoretical  min¬ 
imum  landing  time.  At  rates  still  higher  than  60 
per  hour,  the  sector  system  of  control  may  prove 
to  be  significantly  superior  to  the  ln-Une  system,. 

6618 

Schlpper,  L.  M.. 

and  Ji.  Versace 

PREDICTIONS  OF  ARRIVAL  SEQUENCES  OF  SIM¬ 
ULATED  RADAR  f  ARGiETS,  AS  A  FUNCTION.  Of 


DISPLAY  SIZE,  TARGET  SIZE,  AND  TARGET 
SHARPNESS.  — Ohio  State  Unlv.  Lab.  of  Aviation 
Psychology  and  Research  Foundation,  Columbus 
(Contract  AF  33(61'8)-3612);  Issued  by  Wright  Air 
Development  Center.  Aero  Medical  Lab.,  Wright- 
Patterson  Air  Force  Base,  Ohio.  WADC  Technical 
Report  hpi  58-72,,  Nov.  1956.  v+1.3  ,p.  (Project  no, 
7192).  AD  118  275  '  PB  131  179 

The  ability  of  observers  to  judge  which'  of  two 
aircraft  would  arrive  at  a  fixed  reference  line  first 
was  Investigated  as  a  function  of  simulated  display 
size,  target  size,  and  target  sharpness.  The  effects 
of  display  size  were  measured  for  10 -In.  and  20 -In. 
displays  and  for  target  sizes  of  i ,  2,  4,  and  8  mm. 
in  diameter  on  the  smaller  display,  and  2,  4,  8, 
and  16  mm.  in  diameter  on  the  larger  display.  Tar¬ 
gets  were  either  sharply  In  focus  or  somewhat  out 
of  focus.  A  range  of  traffic  situations  was  provided 
by  using  six  speed  combinations  for  the  pairs  of 
aircraft  and  nine  values  of  differential  tlmes-to-go. 
The  display  was  a  static  presentation  of  five  equal¬ 
brightness  blips  In  trail.  It  is  concluded  that  (a)  the 
accuracy  of  estimates  of  arrival  sequences  of  two 
aircraft  flying  parallel  courses  Is  unaffected  by  dis¬ 
play  and  target  size  and  by  blip  sharpness  within 
the  ranges  used  here,  and  (;b)  response  times  are 
slightly  Increased  with  the  larger  display  (relative 
to  the  smaller  one)  when  the  absolute  size  of  the 
blip  Is  the  same  on  both.  (From  the  authors'  sum¬ 
mary) 

6619 

Senders,  J,  W., 

and  J.  V.  Bradley 

EFFECT  OF  BACKLASH  ON  MANUAL  CONTROL 
OF  PITCH  OF  A  SIMULATED  AIRCRAFT.  — 

Wright  Air  Development  Center.  Aero  Medical 
Lab,*  Wright- Patterson  Air  Force  Base,  Ohio. 

WADC  Technical  Report  no.  56- 107,  March  1956. 
iii+4  p.  ('Project  no.  7182-71555).  AD  95  404 

PB  135  239 

Five  subjects,  including  two  pilots,  operated  a 
simulated  aircraft  in  pitch  with  various  amounts  of 
simulated  backlash  in  the  control  system.  Their 
integrated  error,  generated  in  attempting  Co>  com¬ 
pensate  for  an  external  disturbance,  was  deter¬ 
mined  as  a  function  of  backlash.  The  results  sug¬ 
gest  a  straight  line  function  at  perceptible  back¬ 
lash  values.  No  evidence  of  Instability  was  seen 
for  any  of  the  conditions  studied.  The  results,  al¬ 
though  tentative,  have  implications  and  applications 
In  the  fields  of  control  design  and  trainer  design. 
(Authors'  abstract) 


6620 

'Senegas,  R.. 

and  G.  Canto  ni 

[SPECIAL  ASPECTS  OF  PILOTING  JET  AIRCRAFT 
DURING  BLIND  FLIGHT]  Aspects  particulars  du 
pilotage  des  avions  a  reaction  au  cours  du  vol  sails 
visibility.  3=-  Mddecine  adronautique  (Paris),  11' 
it),:  93-96.  1956.  hi  French. 

DLC  (TL555.M394,  v.  »)' 

From  consideration  of  the  sensations  of  disequi¬ 
librium  and  anxiety  caused  by  'blind"  flight,  and 
their  effect  on  performance,  it  is  concluded  that 
periodic,  extensive  training  under  actual  blind 
flight  conditions  is  required  to  increase  confidence 
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arid  to  familiarize  pilots  with  the  problem  of  in¬ 
strument  flying.  It  if  suggested  that  the  capacity 
of  pilots  for  instrument  flight  be  evaluated  by  med¬ 
ical,  as  well  as  by  technical  personnel. 

6621 

Squires,  P.  C. 

THE  SHAPE  OF  THE  NORMAL  WORK  AREA.  — - 
Naval  Medical  Research  Lab.,  New  London,  Conn. 
Report  no.  275  (vol.  15,  no;  4),  July  23,  1956. 
ili+3  p.  (Project  no.  NM  002  014.08.10). 

AD  117  556  UNCLASSIFIED 

The  "normal"  work  area,  as  represented  by  two 
intersecting  semicircles,  found  in  standard  texts 
and  human  engineering  manuals,  is  incorrect.  A 
species  of  epicycloid  curve  is  proposed  as  the 
correct  and  desirable  contour  for  the  normal  work 
area;  the  parametric  equations  of  this  curve  are 
given,  based  on  anthropometric  data.  The  epicy¬ 
cloid  contour  recommended  would  be  useful  in  situ¬ 
ations  where  instruments  andl  visual1  displays  must 
be  arranged  compactly  and  operator  movement  is 
relatively  restricted.  The  proposed  work  area  con¬ 
tour  i#  natural  and  comfortable  for  the  operator. 
(Author's  abstract) 

6622 

Teeple,  J. 

H.  J.  Bond,  arid!  R.  B.  Sleight 
HOW  TO  DESIGN  A  COCKPIT:  "FROM  TH'E  MAN 
@ET".  —  Aviation  Age,  25  fl)i  18-25.  Jan.  1656. 

©L/C  #Lf6)LAfli^,,  v.  25))i 

The  human  engineering  approach  to  cockpit  design 
is  elaborated.  According  to  it  the  cockpit  can  toe  di¬ 
vided  into  a  Series  of  work  areas  on  the  basis  of  arm 
reach  and  visual1  capacity  .  Each  of  these  areas  is 
coded  on  conditions  of  visibility,  reachability,  degree 
of  head  motion  involved,  and  the  extent  of  arm  move¬ 
ment.  The  pilot's  tasks  are  coded  on  the  basis  Of 
conditions  under  which  they  are  performed,  the  fre¬ 
quency  of  performance,  and  characteristics  of  the 
controls  employed.  The  proper  placement  of  controls 
can  then  toe  determined  by  matching  the  code  numbers 
of  the  task  to  the  work  area  that  duplicates  the  code. 


6623 

Turner,  W.  R. 

FIGHTER  AIRCRAFT  OPERATIONS  INi  THE  TROP¬ 
ICS.  - Tactical  Air  Command  Surgeon's  Bulletin 

(Headquarters  Tactical  Atr  Command,  Langley  Atr 
Force  'Base,,  va.i),,  8  i('2p  Feb'.  I’95:6S  ©NL’M1 

Among  the  problems  military  aviators  stationed 
In  tropical  areas  are  faced  with  the  following  are 
prominent:  exposure  to  high  air  vapor  pressure, 
which  Inhibits  body  heat  discharge  by  evaporatlon- 
convectlon;  loss  of  mental  Initiative;  lack  of  season¬ 
al  changes:  primitive  types  of  shelter;  Insects  and 
animals  peculiar  to  the  environment;  fatigue;  and 
boredom.  Among  the  operational  problems  encoun¬ 
tered  by  fighter  pilots  In  the  tropics  are  the  long 
periods  of  alert  pose  mid  the  extensive,  elaborate 
personal  equipment  that  must  be  worn  at  ail1  times 
during  the  alert  period.  To  alleviate  this  problem 
air -conditioned  alert  rooms  and  modified  flight 
clothing  are  recommended.  While  airborne,  the 
moat  Important  problem  encountered  la  the  de  - 
crease  of  ambient  temperature  with  Increasing  al¬ 


titude.  Protection  of  the  filer  against  cold  under 
these  conditions  Is  suggested  by  either  heat  Insula¬ 
tion  of  cirothlrig.  Use  of  electrically  heated!  suits,  of 
warming  the  entire  cockpit  area.  Mention  is  made 
of  the  problem  of  drowziness  upon  descent  from 
cold  altitudes  to  tropical  heat  and  humidity,  the 
necessity  for  protective  sunglasses,  and  the  pre¬ 
vention  of  sunburn. 


6624 

Versace,  J, 

f  HEl  EFFECT  ©F  jEMiRGENCi'ES:  AN®  GOMMUNjs 
CATIONS  AVAILABILITY  WITH  DIFFERING  ENTRY 
RATES:  A  STUDY  IN  HUMAN  ENGINEERING  AS¬ 
PECTS  OF  RADAR  AIR  TRAFFIC  CONTROL. 

- Ohio  State  U'nlv,  Lab.  of  Aviation  Psychology 

and  OSD  Research  Foundation,  Columbus  (Contract 
AF  33(61 6)-3612);  issued  toy  Wright  A#  Development 
Center.  Aero  Medical  Lab-.,  Wright  -  Patterson  Air 
Force  Base,  Ohio  (Project  no,  7192;).  WADC  Tech¬ 
nical  Report  no.  56-70,  Dec.  1956.  vill+72  p. 

AD  118  720  PB  131  266 

This  experiment  is  the  fifth  in  a  series  using  the 
OSU  electronic  air  traffic  control  simulator  arid 
conducted  for  the  purpose  of  determining  the  capac  - 
lties  of  human  controllers  for  performing  different 
control  functions.  The  problem  studied  was  that  of 
twp  controllers  in  moving  a-  group  of  3-2  jet  bombers 
and  fighters  through  the  terminal  zone  which  ex¬ 
tended  for  a  radius  of  50  ml.  from  the  GCA  gate. 
The  three  variables  evaluated  In  the  experiment 
were  (a)  presence  vs.  absence  of  direct,  face-to- 
face  communication  between  controller-!,  (b))i  presence 
vs.  absence  of  emergencies,  and  i(t€))i  traffic  load-av¬ 
erage  separation  of  45,  60,  arid  90  sec.  per  air¬ 
craft.  Partially  optimized  display!!,,  providing  iden¬ 
tity  coding,  were  Used1,  Results  indicated  that  sys¬ 
tem  efficiency,  measured:  by  such  criteria  as  fuel 
economy,  control  time,  and  safe  separations  at  the 
GCA  gate,  decrease  significantly  as  entry  rate  is  in¬ 
creased.  However,  the  presence  of  id  percent  emer¬ 
gencies,  and  the  lack  of  face-to-face  communication 
between  controllers  did  -not  degrade  the  performance 
of  the  sys.teift,  (Author's  abstract)) 

<■  Instruments  and  Controls 
(indudii  ng  Visual  dljisipIlpy'S;,, 
Wairhiirvg  devices) 

16625 

Adfseshiah,  W.  Ti  V,* 

and'  M.  S.  Prakash  Rap 

EFFECT  OF  CHANGES  IN  POINTER  SHAPES  ON 
SPEED  AND  ACCURACY  IN  ALTIMETER  READING, 
s  Aero  Med.  Spc.  Jour.  (New  Delhi),  3  (1);  8-16. 
April  1956.  DN'LM 

A  comparative  study  was  made  of  the  speed  and  ef¬ 
ficiency  of  altitude  reading  with  a  conventional  three - 
pointer  altimeter  and  with  an  altimeter  in  which  (1) 
the  small  and  medium  pointers  were  replaced,  res¬ 
pectively,  with  an  arrow-shaped  pointer  and'  with  a 
pointer  containing  a  circle,,  to  eliminate  the  eclipse  of 
one  pointer  by  another;  i(2)'  the  rear  elongation  of  the 
long  pointer  was  fan-shaped,  to  prevent  eclipsing,  and 
(3)  additional  reference  marks  were  inserted  inside 
each)  numeral1  of  the  dial1  face.  The  modified  design 
altimeter  was  found  in  instructor  and  student  pilots 
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and  navigators  to  Increase  the  speed  of  dial  reading 
by  30%  and  to  reduce  reading  errors  under  time  stress 
conditions  by  29%.  The  reduction  in  time  and  errors 
of  dial  reading  was  independent  of  efficiency  changes 
with  age  or  flying  experience.  The  most  frequent 
reading  error,  that  of  misreading  the  setting  by  one 
thousand  feet  as  a  result  Of  reading  to  the  nearest 
numeral  rather  than  to  the  lower  adjacent  numeral, 
was  not  reduced  by  the  modified  design  altimeter .  It 
is  suggested  that  the  single-pointer  counter-type  al¬ 
timeter  is  a  more  efficient  derice  for  the  provision.  Of 
accurate  and  rapid  altitude  readings  than  either  three- 
pointer  design. 


#20 

Baker,  C.  A., 

and  J.  M.  Vanderplas 

SPEED  AND  ACCURACY  OF  SCALE  READING  AS 
A  FUNCTION  OF  THE  NUMBER  OF  REFERENCE 
MARKERS,  =—  Jour.  Applied  Psychol.,  40  (5): 
307-311.  Oct  1956.  DLC  (BF1.J55,  V.  40): 

The  study  was  designed  to  investigate  the  speed 
and  accuracy  of  determining  target  position,  on  a 
polar  coordinate  display  as  a  function  of  the  num¬ 
ber  Of  scale  rings.  Polar  coordinate  displays  of 
5,  7,  9,  or  11  In.  in  diameter  with  1,  1,  5,  10, 

20,  or  40  scale  rings  were  used.  Error  of  inter¬ 
polation  decreased!  as  a  function  of  the  number  of 
scale  rings  used.  The  frequency  of  gross  errors 
(misidentlficatlon  of  scale  rings)  and  the  time  re¬ 
quired  to  make  readings  Increased  as.  a  function 
of  the  number  of  scale  rings.  Increasing  display 
else  improved!  Interpolation  accuracy  slightly  and 
decreased  the  frequency  of  gross  errors  markedly 
Constant  errors  of  Interpolation  were  found  to  be 
a  function  of  the  position  of  the  target  between 
scale  rings  and  also  a  function  of  the  number  of 
scale  rings  used.  An  analysis  of  the  practice  ef¬ 
fects  reveals  that  the  subjects  continued  to  im¬ 
prove  in  both  speed  and  accuracy  throughout  the 
experiment.  (From  the  authors'  summary) 


6627 

Bradley,  J.  V. 

EFFECT  OF  KNOB  ARRANGEMENT  ON  CON¬ 
SUMPTION  OF  PANEL  SPACE.  •-  Wright  Air 
Development  Center.  Aero  Medical  Lab.,  Wright - 
Patterson  Air  Force  Base,  Ohio  (Project  no.  7182- 
71514).  WADC  Technical  Report  no.  56-  202,  June 
1956.  ill  *9  p.  AD  107  257  PB  121  518 

This  report  pre sente  relative  likelihood  of  ac¬ 
cidental  operation  aa  a  function  of  panel  apace 
required  for  a  number  of  multiple-knob,  arrange- 
menta.  Data  are  derived  from  two  previously  re¬ 
ported  experiments,  ft  t»  concluded  that,  of  the 
arrangements  compared,  economy  of  panel  apace 
and  unlikelihood  of  accidental  operation  are  best 
combined  by  using  a  Une  of  1/2-lnch  diameter 
knobs  mounted  skis  by  side  with  3/4  to  1  1/4 
Inches  between  edge*  (preferably  an  Inch  or  more 
if  Inadvertent  operation  la  a  serious  consideration). 
Regardleee  of  the  number  of  knobs  involved,  this 
type  of  arrange  mem  is  preferred1  over  those  in 
which  1-lnch  diameter  knobs  are  mounted  aide  by 
aide  or  shielded  knobs  are  mounted  on  concentric 
shafts.  Likelihood  of  inadvertent  operation  1#  in¬ 
ferred  from  the  frequency  of  knob  operations  in 
which  unprotected  adjacent  knobs  were  touched  and1,, 
therefore,  might  have  been  thrown  off  their  .iettlngg.. 


Conclusions  therefore  can.  be  considered  aa  apply¬ 
ing  only  to  knobs  capable  of  being  operated  by 
moderate  torque.  (Author's  abstract) 

6628 

Bradley,  J.  V. , 

and!  J.  Arginteau 

OPTIMUM  KNOB  DIAMETER.  —  Wright  Air  De¬ 
velopment  Center.  Aero  Medical  Lab. ,  Wright - 
Patterson  Air  Force  Base,  Ohio  (Research  Project 
no.  71'82-71'514).  WADC  Technical  Report  aa.  56- 
96,  Nov.  1956.  v+17  p.  AD  S  IO  549 

PB  121  852 

For  smooth  operating  (i.  e.  nondetented) ,  single - 
rotation,  cylindrical  knobs,  operation  time  will  be 
minimized,  regardless  of  frictional  resistance,  by 
using  a  knob  diameter  of  2  inches.  A  diameter  as 
small  as  1  inch  can  be  used  without  greatly  in¬ 
creasing  operation  time  when  frictional  resistance 
is  moderate  (i.  e,  when  50  to  100  inch-grams  of 
torque  are  required  to  turn  the  knob).  When  fric¬ 
tional  resistance  is  heavy  (so  that  |50>  -  200  inch- 
grams  of  torque,  are  required  to  turn  the  knob), 
diameter  cannot  be  reduced  below  1  1/2  inches 
without  considerable  increase  in.  operation  time, 
.(Authors'  conclusions) 


6629 

Brown,  Fred  R. , 
and  A.  I.  Siegel 

CAUTION  AND  WARNING  LIGHT  INDICATORS 
FOR  NAVAL  AIRCRAFT.  L  A  REVIEW  OF  THE 
PRESENT  STATE  OF  THE  ART.  =  Applied 
Psychological  Services,  VUlanova,  Pa. "  (Contract 
Ni|56i»3S252jij  issued!  iby  Naval1  Air  .MaierM/Oen- 
ter.  Air  Crew  Equipment  Lab.,  Naval  Air  Experi¬ 
mental  Station,  Philadelphia,  Pa.  Report  no. 
NAMC-ACEL-3'13,  Oct.  15,  1956.  vtii+72  p. 

AD  132  912  UNCLASSIFIED 

A  .systematic  inspection  of  the  Use  of  light  indi¬ 
cators.  in  eighteen  different  Naval  aircraft  types 
revealed  extreme  inter-aircraft  variability  in  the 
location  of  lights,  the  items  displayed  by  lights, 
the  number  of  lights  employed,  and  the  manner  of 
labeling  lights.  Newer  aircraft  types  generally 
showed  an  increase  in  the  number  of  lights  em¬ 
ployed,  and  changes  in  the  operational  malfunc  - 
tlons  indicated  by  lights.  Conflicting  recommenda¬ 
tions  were  found  in  a  survey  of  pertinent  literature 
concerning  the  use  of  lights,  particularly  in  the 
use  of  flashing  Versus,  steady  lights.  It  Is  .sug¬ 
gested'  that  studies  be  made  of  the  desirable 
physical  characteristics  of  cautionary  and  warning 
light  indicators,  the  relative  utility  of  Centrally 
located  warning  light  units  with,  peripherally 
located  caution  light  units,  and  the  utility  of 
auditory  indicators. 

6630 

Burrows,  A.  A., 

and  F.  G.  Cummings 

EVALUATION  OF  A  TACTILE  WARNING  DEVICE.  -- 
RAF  Inst,  of  Aviation  Medicine  (Gt.  Brit.),  f'arn- 
borough ;  Issued  by  Flying  Personnel  Research  Com¬ 
mittee  (Gt.  Brit.).  Report  no.  'FPRC  973,  July  1956. 

6  p.  AD  107  627  UNCLASSIFIED 

An  aerodynamic  warning  device  providing  oiGlila.- 
tory  motion,  of  ithe  control  column  grip  as  an  indicator 
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of  the  necessity  for  control  repositioning  was  tested 
on  a  flight  simulator.  No  significant  difference  was 
observed  in  the  speed  of  pilots'  responses  to'  the 
vibratory  warning  system  or  to  a  visual  signal  dis¬ 
played  directly  ibeifore  the  eyes.  The  device  apparently, 
did1  not  interfere  with  sensitive  control  g  'tion  ini 
extreme  corrective  flying. 

6631 

Campbell,  C.  J., 

L.  Ji.  McEachern,  andl  E.  Marg 
AIRCRAFT  FUGHT  BY  AN  OPTICAL  PERISCOPE. 

—  Jour.  Optical  Soc.  Amer.,  46  (11):  944-949'.  Nov. 
1956.  DLC  (QC350.06,  v.  46) 

A  binocular  aircraft  periscope  was  constructed  and 
installed  in  the  nose  of  a  B- 17  aircraft  equipped  with 
a  duplicate  set  of  controls.  The  periscope  provided 
a  7.0-degree  true  field  of  view  at  a  magnification  of 
lx  and  1'80-degree  scanning  with  mechanically  oper¬ 
ated  azimuth  and  declination  prisms.  Flight  instru¬ 
ments  were  Included  In  the  field  of  view.  Flight  tests 
with  twenty  Air  Force  pilots  in  a  prone  position  indi¬ 
cated  the  adequacy  of  the  periscope  for  most  routine 
flight  'Operations.  Some  difficulty  was  encountered  in 
searching  for  other  aircraft  and  in  flying  the  conven¬ 
tional  traffic  pattern.  (Quoted  in  part). 

6632 

Churchill,  A.  V. 

COMPARISON  OF  TWO  VISUAL  DISPLAY  PRES¬ 
ENTATIONS.  -  Jour.  Applied  Psychol.,,  40 

(2)i:  135.  April  1956.  DLC  (BF1.J55,  v.  40) 

Dial  reading  time  and  errors  were  compared1  for 
two  modes  of  presentation  employed  for  dial  legi¬ 
bility  studies,,  namely  projection  of  slides  on  a 
screen  and  the  presentation  of  actual  dials.  Anal¬ 
ysis  of  the  data  justifies  direct  application  of 
slide-projection  data  to  actual  displays  represented 
by  the  slides. 


6633 

Churchill,  A.  V. 

THE  EFFECT  OF  SCALE  INTERVAL  LENGTH 
AND  POINTER  CLEARANCE  ON  SPEED  AND  AC¬ 
CURACY  OF  INTERPOLATION,  mm  Jour.  Applied' 
Psychol. ,  40  (6):  358-361.  Dec.  1956. 

DLC  (BFI  J'55,  v.  40) 

Reading  time  and  errors  of  Interpolation  de¬ 
crease  significantly  as  the  scale -Interval  length  l'S 
Increased  from  0.25  to  l. 5'  Inches,  with  no  improve¬ 
ment  at  the  2. 0-lnch  Interval  length.  Reading  time 
and  errors  of  Interpolation  decrease  significantly 
as  the  pointer  clearance  Is  reduced  from  2.0  to 
0.125  Inches,  with  no  Improvement  at  zero  clearance. 
If  the  response  to  the  first  reading  of  a  group  1§> 
Incorrect,  there  is  a  tendency  toward  more  errors 
on  the  remaining  readings  In  that  group  than  there 
are  when  the  Initial  response  is  correct.  There  ls< 
a  tendency  toward  Increased  errors  on  a  scale  In¬ 
terval  of  a  given  length  If  It  Is  preceded  by  a 
shorter  scale  Interval.  The  majority  of  errors  tend1 
toward  the  Interval  extremes  on  the  short  scale  In¬ 
tervals  and'  pointer  eiVearahces;,  and  toward'  the  to* 
terval  mld-polnt  on  the  long  scale  Intervals  and 
pointer  clearance.  One  Inch  appears  to  be  the 
transition  point  for  both  scale-interval  length  and 
pointer  clearance.  (Author 's  summary) 
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Coonan,  T.  J., 

and  E.  T.  Klemmer 

READING  LINEAR  SCALES:  THE  CONTRIBUTION 

OF  EYE  MOVEMENTS  TO  ACCURACY.  -  Air 

Force  Cambridge  Research  Center.  Operational 
Applications  Lab. „  Bolling  A1f  Force  Base,,  Wash 
togtpm,  'D.  C,  AiFC'RC*TNi5'5@*'8!,  Oct,,  i'956.  iO'ip. 

A®'  98  829  rn  126'  760 

Subjects  were  tested  In  two  scale  reading  tasks: 
one  allowing  only  a  single  eye  fixation;  the  second 
allowing  two  or  more  fixations.  Exposure  duration 
wa#  varied  from'  0. 10  sec,  to  1,(00'  sec.  in  both 
tasks.  The  results  were  as  follows:  i((lt)>  The  median 
time  of  occurrence  of  the  first  eye  movement  was 
0.17  sec.  with  a  range  from  <0i| I  sec.  to  non-oc¬ 
currence.  (2)  There  was  a  large  decrease  in  the 
number  of  scale  reading  errors  when  exposure 
tile  wasincr eased'  ffomi'Oil®  sec, ,  16  '0l30>  sec,  i('3i)i 
There  was  a  correlation  of  iQ.V.92'  ibetween  the  stimui* 
lus  point  presented  and  the  point  fixated  after  the 
first  eye  movement.  When  the  exposure  duration 
wa|i  short,  eye  movement  directly  to  the  pointer 
usually  occurred  after  the  stimulus  had  disappeared. 
In  this  case  the  correlation  between  the  stimulus 
point  presented  and  the  point  fixated  after  the 
first  eye  movement  was  0. 87.  And  (4)  at  exposure 
durations  of  0.15  sec.  and  less  the  single  fixation 
and  the  eye  movement  tests  produced  about  the 
Same  level  of  accuracy,  but  the  single  fixation 
case  showed  only  slight  Improvement  when  the  ex¬ 
posure  duration  was  Increased'  IS'  0,30  sec.  and 
above.  The  eye  movement  curve  showed  great  Im¬ 
provement  when  the  etqposure  duration  was  In* 
creased'  from  Oil'S'  sec.  to  0.30  See,  (From  the 
authors'  abstract) 
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Creelman,  J,  A. 

COCKPIT  DESIGN  PROBLEMS  ©F  TRAINING 
COMMAND  AIRCRAFT.  I  T34  ANDT28DIFFER- 
ENCES  AS  REPORTED  BY  TRANSITIONING 
STUDENTS.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla,  Special  Report  no, 
$$•&»&««*  44', j,  19881,  p'pijl  A#i,24"l®l' 

PB  130  844 

A  questionnaire  was  administered  to  students 
to  determine  the  greatest  sources  of  difficulty 
while  making  the  tfanslUbni  from  T34  to  f  28 
aircraft,  with'  reference  to'  cockpit  design  and' 
layout.  It  waii  found  that  students  mention  control' 
inadequacies  more  frequently  than  problems  In 
obtaining  and'  Interpreting  Visual'  data.  The  eon* 
trols  which  cause  the  most  trouble  afe  the  fi'ap 
handle,  T28  blower  handle,  and  T28  magneto 
switch'.  (((Author '  A  summary,,  mbdifiedl)) 
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Creelman,  Ji.  A., 

and  E.  E.  Miller 

EVALUATION  OF  A  "MOVING  AIRPLANE"  ATTI¬ 
TUDE  INDICATOR.  -  Naval'  School  of  Aviation 
Medicine,  Pensacola,  Fla.  Research  Project  no. 

NM  004  109  107,  Report  So,  3,  Sept.  12,  1956.  [16']  p. 
AD'  147  131  '  UNCLASSIFIED 

Under  controlled  field  conditions  the  rates  of 
student  learning  on  two  types  of  attitude  gyro  were 
compared.  These  were  (a)  an  indicator  in  which' 
the  miniature  airplane  wagi  the  moving  element, 
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and  (b)  an  indicator  in  which  the  artificial  horizon 
moved.  Tile  results  indicated  that  there  was  only 
one  significant  difference  on  measures  of  student 
learning.  The  transition  to  the  standard  attitude 
gyro  from  the  Indicator  with  a  small  moving  air¬ 
plane  was  easier  than  the  opposite  transition.  The 
small  differences  that  did  exist  tended  to  favor  the 
standard  attitude  gyro.  (Authors'  abstract) 
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De  Vienne,  J. 

PICTORIAL  AIR  TRAFFIC  DISPLAY  COULD 

ALERT  PILOT  TO  POTENTIAL  COLLISIONS.  - 

SAE  Jour.,  64  (1'2):  38-41.  Nov.  1956. 

DLC  (TL1.S5;,  v.  641 

An  instrument  is  proposed  for  the  pictorial  dis¬ 
play  of  approaching  aircraft  and  the  identification 
of  aircraft  on  a  collision  course.  Procedures  and 
rules  for  the  taking  of  evasive  action  on  the  basis 
of  information  presented  by  the  display  are  dis¬ 
cussed. 
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Eckstrand,  G.  A. , 
and  R.  L.  Morgan 

THE  INFLUENCE  OF  TRAINING  ON  THE  TAC¬ 
TUAL  DISCRIMINABIUTY  OF  KNOB  SHAPES.  — 
Wright  Air  Development  Center.  Aero  Medical 
Lab. ,  Wright-Patterson  Air  Force  Base,  Ohio. 
Project  no,  7182^71513.  WADC  Technical  Report 
no.  56*8,  Jan.  1956.  iv*16  p.  AD  94  606 

UNCLASSIFIED 

An  abstract  of  this  paper  was  published  in 
1955  (see  item  np.  4094,  voL  IV). 


6639  * 

Elklnd,  J.  L 

CHARACTERISTICS  OF  SIMFLE  MANUAL  CON¬ 
TROL  SYSTEMS.  —  Massachusetts  Inst,  of 
Technology.  Lincoln  Lab,  *  Lexington,  Technical 
Report  no.  Ill,  April  6,  1956.  vi*145  p. 

AD  94  646  UNCLASSIFIED 

A  method  for  measuring  and  describing  the 
characteristics  of  manual  control  systems  is 
presented.  The  method  is  applied  in  an  experi¬ 
mental  study  of  the  characteristics  of  simple 
manual  systems.  The  experimental  results  are 
discussed  and  analytic  models  are  derived  that 
approximate  the  measured  characteristics.  Ah 
analogue  computer  developed  to  Implement  the 
measurement  of  the  system  characteristics  is 
described.  (From  the  author's  abstract) 
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Elliott,  D.  N.  , 

and  E.  F.  Howard 

EFFECT  OF  POSITION  UPON  WARNING  LIGHT 
EFFECTIVENESS,  Perceptual  and  Motor 
Skills,  6  i(?)i:  69-72.  June  1956. 

DLC  (BF311.P36,  v.  >6’)i 

Nineteen  subjects  were  presented  with  a  flat  dis¬ 
play  panel  with  16  red  lights  on  it.  Their  task  was 
to  depress  a  foot  pedal  as  quickly  as  possible 
whenever  a  light  came  on,  while  at  the  same  time 
performing  a  compensatory  pursuit  task  with  a 


'hand'  control'.  Peripheral  lights  elicited  slower  re¬ 
sponses,  and  the  effect  of  peripheral  location  was 
greatest  for  the'  lights  located  on  the  upper  portion 
of  the  display  panel.  (Authors'  summary) 
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Ely,  J.  H., 

R.  M,  Thomson,  and  J.  Orlansky 
DESIGN  OF  CONTROLS.  — r-  Dunlap  and  Asso¬ 
ciates,  Inc.  (Contract  AF  33(616)-419)  and  Wright 
Air  Development  Center.  Aero  Medical  Lab;, 
Wright-Patterson  Air  Force  Base,  Ohio  (Project 
no.  7180,  Task  no.  71501).  WADC  Technical  Re¬ 
port  no.  56-172,  Nov.  1'956';  lx +97  p.  AD  118  023 

PB  121  970 

Proper  design  of  controls  ls>  an  important  fac¬ 
tor  affecting  operator  performance  in  most  man- 
machine  systems.  This  report  provides  a  com¬ 
pilation  of  human  engineering  recommendations 
concerning  various  aspects  of  control  selection 
and!  design.  Whenever  these  recommendations  are 
the  direct  outgrowth  of  research  in  this  field,  the 
appropriate  research  studies  are  cited.  Other 
recommendations,  particularly  those  in  Part  3, 
have  been  developed  by  the  authors  from  their 
own  experiences.  The  report  is  divided  into  three 
main  parts:  Selection  of  Proper  Control;  General 
Control  Design  Considerations;  and  Detailed  De¬ 
sign  Recommendations  for  Specific  Controls.  Ta¬ 
bles  and  figures  are  used  frequently  as  means  of 
presenting  recommendations.  A  table  of  contents 
and  a  subject  index  are  also  provided  as  aids  to 
the  user.  (Authors'  abstract)  (85  references) 
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Foley,  P.  Ju. 

EVALUATION  Of  ANGULAR  DIGITS  AND  COM¬ 
PARISONS  WITH  A  CONVENTIONAL  SET. - 

Jour.  Applied  Psychol. ,  40  (t3i):  178-180.  June  1956. 

DLC  (BF1.J55,  v.  40) 

A  new  set  of  digit*  designed  to  make  maximum 
use  of  easily  discriminated  forms  was  studied. 

Data  On  confusion  errors  are  given.  The  legibility 
of  the  new  dlglti'  la  not  independent  Of  whether 
they  are  presented  as  black  bn  a  white  ground  of 
Si  white  on  a  black  ground.  At  low  Illumination 
levels  white  on  black  la  more  legible,  the'  feVef-ie 
being  true  at  high  illumination  levela.  Comparisons 
with  a  conventional  Set,  the  Mackworth  digits,  at 
different  Illumination  levela,  exposure  times,  and 
angle#'  of  view,  show  the  new  set  to  ib»  significant¬ 
ly  more  legible  under  all  of  these  conditions.  ;((Aus 
thor's  summary  and  conclusions) 

6643 

Fragola,  €.  F ,, 

and'  M.  A.  Sant  Angel'O 

INTEGRATED  FLIGHT  EQUIPMENT  SYSTEM  WITH 
PRIMARY  'EMPHASIS  ON  toSTRUMENTATION  AN© 
CONTROLS.  — Aeronaut.  Engln.  Rev.,  15  (5):  82-69. 
May  1956.  DLC  (TL501./  J26,  v.  15) 

The  Integration  of  the  pilot  within  the.  total1  flight 
control  system  is  discussed  within  a  servoanalysls 
framework  modified  to  accommodate  the  physio¬ 
logical  and  psychological  characteristics  of  the  hu¬ 
man  operator.  The  problems  of  instrumentation  and 
controls  Include  full  exploitation  of  the  hierarchy  of 
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control  loops  with  clear  differentiation  of  the  mon¬ 
itor  and  stand-by  types  of  Instrumentation  and  the 
accompanying  Concepts  of  redundancy  and  duplica¬ 
tion.  The  display  requirements  present  the  problems 
of  symbolic  versus  pictorial  presentation.  Regard¬ 
less  of  the  degree  of  automatization  achieved,  the 
Instrumentation  must  allow  a  rapid  transition  from 
automatic  to  manual  controls  with  minimal  adjust¬ 
ment  for  the  operator. 


BIBLIOGRAPHY  1956 

the  data  indicate  that  there  are  no  significant 
differences  in  reaction  time  to  the  onset  of  the 
three  types  of  lights  used  In  this  experiment,  when 
these  lights  are  presented  peripherally  at  an  angle 
of  from  31°  to  45*.  This  relationship  holds  despite 
the  fact  that  the  steady  light  provided  a  much 
greater  total  light  flux  to  the  eyes  of  the  subjects 
than  did  the  other  two  types  of  lights.  (From  the 
authors'  abstract) 


6644 
Gftlto,  J. 

ELAPSED  TIME  CLOCKS*  OPTIMUM  PRESENTA¬ 
TION  FOR:  THE  EFFECTS  OF  DIFFERENT 
METHODS  OF  PRESENTATION  OF  TIME  INFOR¬ 
MATION  ON  LEGIBILITY.  —  Naval  Air  Material 
Center.  Air  Crew  Equipment  Lab; ,  Philadelphia, 
Pa.  Report  no.  'NaSG'-'ACE'L-PI,  May  25,  1856. 
[56]  p.  &  llAfN  UNCLASSIFIED 

The  present  experiment  is  Concerned1  with  the 
effects  on  legibility  of  eight  types  of  aircraft 
clock  designs  presenting  both  time  of  day  and 
elapsed  time  by  means  of  direct  reading  counters 
and/or  pointers  on  one  or  two  instruments.  Using 
average  number  of  errors^  variability  of  errors, 
average  time  to  read,  and1  variability  to  time  to 
read  as  the  major  criteria  of  legibility,  a  paper 
and  pencil  test  administered  to  experienced  pitots 
revealed  that  the  types  presenting  both  kinds  of 
time  Information  by  means  of  counters  on  one 
instrument  were  superior  to  the  others  for  quanti¬ 
tative  readings.  A  questionnaire  and  group  inter¬ 
view  indicated  that  the  main  Uses  of  both  time  of 
day  and  elapsed  time  information  were  quantitative 
land1  that  the  pilots  ipreferred  the  types  that  had 
been  shown  to  be  superior  to'  the  test.  (Author’s 
abstract) 
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Gallup,  H.  F,„ 

and  W.  C.  Hambacher 

HUMAN  ENGINEERING  INVESTIGATIONS  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT':  IN¬ 
VESTIGATIONS  INTO  THE  OPTIMAL  CHARACTER¬ 
ISTICS  OF  VISUAL  UGHT  INDICATOR  SYSTEMS. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
EFFECTS  OF  VARIATION  IN  TEMPORAL  CHARAC¬ 
TERISTICS  OF  LIGHT8  ON  THEIR  ATTENTION- 
GETTING  VALUE,  WITH  REFERENCE  TO  MASTER 

WARNING  AND  CAUTION  SYSTEMS. - Naval  Air 

Material  Center.  Naval  Air  Experimental  Station, 
Philadelphia.  Pa.  'Report  no.  NAMC-  ACEL-298, 

Aug.  17,  1966.  xi+8  p.  (TED  NAM  EL  52004,  Part 
6).  AD  112  767  UNCLASSIFIED 

The  need  for  more  adequate  warning  and  caution 
systems  is  discussed  in  terms  of  the  greater  proba¬ 
bility  of  physical  malfunction  inherent  to  higher  per¬ 
formance  aircraft,  with  resulting  increase  in  the 
probability  of  human  errors.  Suggestions  for  both  a 
Master  Warning  System  and  a  Master  Caution  Sys¬ 
tem,  incorporating  check-off  lists,  are  presented 
and'  their  advantages  over  extant  systems  are  ex¬ 
pressed  to  terms  of  certain  basic  requirements  of 
an  optimal  system.  In  order  to  evaluate  their 
possible  usefulness  in  light  Indicator  systems,  the 
effectiveness  of  three  types  of  lights  (steady,  flash 
ing,  and  alternating)  as  attention  gainers  was 
studied  in  a  factorlally  designed  experiment.  The 
results  of  an  analysis  of  variance  performed  on 
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Gallup,  H.  F. 

W.  O.  Hambacher,  and  J.  R.  'Dolby 
HUMAN  ENGINEERING  INVESTIGATIONS  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT:  IN¬ 
VESTIGATIONS  INTO  THE  OPTIMAL  CHARACTER¬ 
ISTICS'  OF  VISUAL  WARNING:  AND'  CAUTION  SYS¬ 
TEMS.  THE  ATTENTION-GETTING  VALUE  OF  A 
STEADY  LIGHT  AS  A  FUNCTION  OF  BRIGHTNESS, 
WITH  RESPECT  TO  RAPIDITY  AND  RELIABILITY. 

- Naval  Air  Material  Center.  Air  Crew  Equipment 

Lab.,  Philadelphia,  Pa.  (TED  NAM  EL  52004,  Part 
9).  Report  no.  NAMC-ACEL-301,  Oct  '8',  1956.  vU+ 
15  ip.  AD  1|2:  764  iUNC'LASSSTED' 

One  subject  sat  In  a  mock-up  of  the  F7U  Cutlass 
cockpit,  outside  of  which  was  mounted  a  tracking 
task.  The  subject  operated  the  tracking  task  and 
pressed  a  response  key  as  rapidly  as  possible  when 
a  stimulus  light  appeared.  Both  day  and  night  con¬ 
ditions  were  tested  using  10  brightness  ilevelsi  in 
each.  On  all  trials,  the  onset  of  th#  steady  light 
occurred  outside  the  visual  Held  of  the  subject.  Af¬ 
ter  delay  of  5  seconds,  the  fracking  task  was<  auto¬ 
matically  switched  so  that  the  stimulus  area  was 
Included  In  the  visual  field.  Each  night  session  was 
preceded  by  l'l5’  minutes  dark  adaptation.  The  results 
showed  that,  In  order  for  a  steady  light  to  be  as 
attention-getting  as  either  flashing  or  alternating 
lights*  Its  brightness  must  be  Increased  many  times 
above  the  brightness  of  either  the  flashing  of  alter¬ 
nating  lights.  Also,  unless  the  onset  of  the  steady 
light  Is  detected,  It  Is  not  seen  at  all  under  day 
conditions,  and  only  occasionally  iSeen  under  night 
conditions.  (From  the  authors'  abstract) 
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Gerall,  A.  A., 

P.  B.  Sampson,  and  S.  D.  S.  Spragg 
'PER'FGRMA'NC'E:  ON'  A  TRACKING  TASK  AS  A  FUNC¬ 
TION  OF  POSITION,  RADIUS,  AND  LOADING  OF 
CONTROL  CRANKS.  I.  STATIONARY  TARGETS.  — 
Jour.  Psychol,,  41  (1):  135-150.  Jan.  1956. 

DLC  (BF1.J67,  v.  41) 

This  study  investigated  the  relationship  between 
the  performance  of  operators  on  a  simple  two-hand 
target  acquisition  task  and  two  positipns  of  toe  con¬ 
trols,  three  sizes  of  crank  radii,  and  three  magni- 
hides  of  force  requirements.  As  subjects  served  l'BO 
recruits  with  anthropometric  data  available  for  90  of 
them.  The  control  position  which  was  more  natural 
and  continuous  with  the  movement  of  the  target  and 
target  follower  resulted  in  a  higher  and  less  variable 
performance  level.  With  this  position  the  approxi¬ 
mate  ranges  for  optimal  performance  suggested  with 
dtifefent  sizes  of  crank  radii  were:  it®)'  2 -in.  radius 
with  low  torque  demand  of  the  system,  (2)  4-in.  radius 
with'  >tpf qjie®'  ibetSveeni  10)  and  40)  ineh-iBpundsj,  and  (((31)) 
6-in.  radius  with  torques  above  40)  inch -pounds.  Also 
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In  this  control  arrangement  an  increase  in  coulomb 
friction  causes  a  decrease  In  performance  for  all 
Crank  sizes. 

6648 

Gerall,  A.  A., 

P.  B.  Sampson,  R.  F.  Green,  and  S.  D.  S.  Spragg 
PERFORMANCE  ON  A  TRACKING  TASK  AS  A  FUNC¬ 
TION  OF  POSITION,  RADIUS,  AND  LOADING  OF 
CONTROL  CRANKS.  Ht  MOVING  TARGETS.  — 

Jour.  Psychol.,  41  (1):  151-156.  Jan.  1956. 

DLC  (iBFl.J67:,  v.  4t)i 

This  experiment  investigated  the  influence  of  two 
different  positions,  three  sizes  of  radii,  and  three 
magnitudes  of  loadings  of  control  cranks  upon  per¬ 
formance  of  a  following  tracking  task.  As  subjects 
served  153  military  trainees.  The  performance  of 
operators  of  a  following  tracking  task  was  found-  not 
to  be  systematically  related  to  the  variables  of  .posi¬ 
tion,  radius,  and  loading  of  the  control  cranks.  It  is 
concluded  that  the  results  found  for  a  target  acquisi¬ 
tion  task,  as  reported  pi  eviously  (.Item  no.  6647),  do 
not  apply  to  a  following  tracking  task. 

6649 

Graham-  JijE. 

THE  SPEED  AND  ACCURACY  OF  READING  HORI¬ 
ZONTAL,  VERTICAL,  AND  CIRCULAR  SCALES. 

Jour.  Applied  Psychol.,  40  (4):  228-232.  Aug. 
1958.  DLC  (BF1.J55,  v.  461 

The  speed  and  accuracy  of  reading  comparable 
horizontal,  vertical,  and1  Circular  scales  has  been 
studied  by  means  of  a  film.  Pictures  of  the  scales 
were  flashed  on  a  screen  at  10- second  intervals, 
the  exposure  time  being  1/2  second.  The  vertical 
scale  Is  clearly  less  easy  to  read  than  either  of 
the  other  two  displays,  particular  difficulty  being 
experienced  near  its  ends.  The  Success  of  the  cfe 
cular  scale  may  be  attributed  to  the  fact  that  it 
presents  a  smaller  area  to  be  scanned.  The  shape 
of  the  visual  field  and  the  relative  ease  of  moving 
the  eyes  from  side  to  side,  rather  than  up  and 
down,  are  thought  to  account  for  the  greater 
accuracy  on  the  horizontal  scale.  (Author's  sum¬ 
mary) 

6650 

Hambacher,  W.  O., 

and  H.  F.  Gallup 

HUMAN  ENGINEERING  INVESTIGATIONS  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT:  'IN¬ 
VESTIGATIONS  INTO  THE  OPTIMAL  j:HARAC  - 
TERISTICS  OF  VISUAL  WARNING  AND  CAUTION 
SYSTEMS.  THE  EFFECTS  OF  VARIATION  IN 
TEMPORAL  CHARACTERISTICS  OF  WARNING 
LIGHTS  ON  THEIR  ATTENTION-GETTING  AND 
-HOLDING  VALUE  UNDER  DAY  AND  NIGHT  CON¬ 
DITIONS.  Naval  Air  Material  Center.  Air  Crew 
Equipment  Lab.,  Philadelphia,  Pa.  (Project  no. 

TED  NAM  EL- 53004,  Part  7).  Report  no.  NAM C  - 
ACEL-299,  Aug.  20,  1956.  vlll+13  p.  AD  112  768 

UNCLASSIFIED 

Twelve  eubjecta  whose  attention  was'  focused  on 
a  tracking  task,  were  required  to  respond  (under 
both  day  and  night  conditions')  as  rapidly  as  pos¬ 
sible  to  both  the  onset  and  the  offset  of  a  stimu¬ 
lus  light.  The  stimuli  were  Steady,  flashing,  or 
alternating  lights  presented  peripherally  after  one 


of  four  delay  periods.  Reaction  times  at  night  were 
faster  than  during  the  day  for  all  kinds  of  light, 
onset  and  offset.  Reaction  times  to  onset  of  lights 
were  faster  than  to  offset  for  both  flashing  and  al¬ 
ternating  lights,  but  not  for  steady  lights.  Reaction 
times  to  the  onset  of  steady,  flashing,  and  alter¬ 
nating  lights  were  the  same,  both  under  day  and 
night  conditions.  Steady  lights  showed  superiority 
only  with  reaction  times  to  offset  of  lights. 

6651 

Hambacher,  W.  O., 

and  H.  F.  Gallup 

HUMAN  ENGINEERING  INVESTIGATIONS  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT:  IN¬ 
VESTIGATIONS  INTO  THE  OPTIMAL  CHARACTER¬ 
ISTICS  OF  VISUAL  WARNING  AND  CAUTION  SYS¬ 
TEMS.  THE  EFFECTS  OF  VARIATION  IN  TEM¬ 
PORAL  CHARACTERISTICS  OF  WARNING 
LIGHTS,  PRESENTED  AGAINST  A  HETEROGENE¬ 
OUS  BACKGROUND,  WITH  THE  LIGHT  ONSET 
OCCURRING  BOTH  WITHIN  AND  OUTSIDE  OF 

THE  VISUAL  FIELD.  - Naval  Air  Material  Gen- 

ter.  Air  Crew  Equipment  Lab.,  Philadelphia,  Pa. 
(Project  no.  TED  NAM  EL-52004,  Part  8).  Report 
no.  NAMC -ACEL-300,  Aug.  27,  1956.  Lull  p. 

AD  112  765  UNCLASSIFIED 

Ten  subjects  (while  engaged  In  a  tracking  task) 
were  required  to  respond  (under  both  day  and 
night  conditions)  to  three  visual  stimuli  (flashing, 
alternating,  and  steady  lights)  which  were  random¬ 
ly  presented  both  Inside  and  outside  of  the  visual 
field  against  a  heterogeneous  background.  Under 
night  conditions,  when  the  onset  of  the  lights  oc- 
cured  within  the  visual  field  of  the  subjects  (near 
Condition)  reaction  times  were  significantly  faster 
to  the  alternating  lights  than  to  either  flashing  of 
steady  lights  which  did  not  differ.  Moreover,  oft 
53%  of  the  trials  with  the  steady  light,  the  sub¬ 
jects  failed  to  make  any  response.  When  the  onset 
of  the  stimuli  occurred  outside  of  the  visual  field 
(far  condition),  both  flashing  and  alternating  lights 
resulted  in  reaction  times  which  were  significant¬ 
ly  faster  than  those  to  steady  light;  to  alternating 
lights,  significantly  faster  than  to  a  flashing  light. 
Both  day  and  night  conditions  are  included  in  this 
relationship.  No  response  was  made  to  the  steady 
lights  In  33%  of  the  night  trials,  in  7.2%  of  the  day 
trials. 


6652 

Hauty,  G.  T. , 

R.  B.  Payne 

FATIGUE  AND  THE  PERCEPTUAL  FIELD  OF 

WORK.  - Jour.  Applied  Psychol. ,  40  (1):  40-46. 

Feb.  1956.  DLC  (BF1.J55,  v.  40) 

Proficiencies  in  the  control  of  several  almulated 
aircraft  Instruments  were  appraised  throughout 
7  hours  of  work  to  determine  II  the  control  of 
marginally  located  Instruments  suffered  greeter 
progressive  Impairment  than  did  the  control  of 
those  Instruments  located  centrally  on  tits  Instru¬ 
ment  panel.  Progressive  decrement  In  proficiency 
occurred  for  all  Instruments,  but  the  rates  of  de¬ 
cline  were  not  found  to  be  significantly  different. 

It  Is  concluded  that  in  a  similar  work  situation, 
dissociative  changes  In  a  field  of  visual  displays 
afe  inot  likely  il'p.  occur  a*s  a  function  of  sustained 
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and  prolonged  attendance  to  this  field  of  work.  prove  to  be  significant  for  any  but  the  H-light 

(Authors'  summary:)  display.  (Authors'  summary,  modified) 


66531 

Hoover,  G.  W. 

LET'S  INTEGRATE  OUR  AIRCRAFT  INSTRU¬ 
MENTS!  ^s'SAE:  Jour,.,  6*  iffljs  Tfem  Jan,  195®, 

DLC  fTLl.SS,  V,  641) 

Since  all  forms  of  flight,  whether  take-off,  ren¬ 
dezvous,  approach,  or  landing,  are  fundamentally 
the  same,  any  instrument  system  is  adequate  for 
any  aircraft  or  phase  of  flight.  The  purpose  of  the 
Instrument  system  Is  to  effect  an  efficient  Integra¬ 
tion  of  man  and  machine  as  a  computer  system  by 
proper  integration  and  display  of  information.  The 
present  organization  Of  Instrument  development  in 
subdivisions  corresponding  to  the  phases  and  pur¬ 
poses  of  flight,  which  results  In  duplication  of  sen¬ 
sors,  amplifiers,  computers,  and  displays  for  each 
system,  must  therefore  be  replaced  by  a  program 
of  integration  of  the  many  subsystems  into  a  reli¬ 
able,  light-weight,  universal  system  applicable  to 
any  mission. 

6654 

Jilger,  M. 

[TECHNOLOGY  ON  CRUTCHES]  Teehnlk  an  Kriicken, 

—  Flug-Revue  (Stuttgart),  1'956  6-1.  Nov,  24, 

1956.  In  German.  DLC  (TL503.  C524,  v„  1956) 

The  complexity  and  multitude  of  dials  in  cockpit 
instrumentation  is  deplored  In  view  of  the  limited- 
sensory  capacity  of  the  pilot  for  Information  input. 
Visual  limitations  such  as  dark  and  light  adaptation 
further  obstruct  the  flow  of  Information.  Among  sug¬ 
gestions  offered  from  the  human  engineering  view 
point  are:  (i)  combination  of  separate  controls  Into 
systems  with  a  single  Index,  (2)  use  of  colored  In¬ 
dices,  (3)  use  of  uniform  system  of  measurements, 

(4)  taking  the  airplane  as  a  reference  system  for 
Instrumentation,  etc. 

6655 

Katchmar,  L.  T., 

S.  Ross,  and  T.  G.  Andrew# 

DIRECTION  AND  MAGNITUDE  OF  RESPONSE 
ERRORS  IN  A  HORIZONTAL  DISPLAY- CONTROL 
PATTERN.  —  Jour.  Exper.  Psyciiol,,  51  (4):  282- 
286.  April  1956.  DLC  (iBFl.J-6,  V.  51) 

This  experiment  Investigated  the  effects  of  cer¬ 
tain  display-control  variables  on  the  number  of 
errors  and  the  direction  of  errors  committed  in  a 
perceptual- motor  task.  It  is  concluded  that  per¬ 
formance  on  the  task  used  is  significantly  affected 
by  the  type  of  response  made.  The  greater  number 
of  errors  is  associated  with  the  motor  response. 
Accuracy  for  certain  signal  or  response  positions 
differs  with  the  type  of  response.  For  verbal  re¬ 
sponses  the  positions  in  the  left  half  of  the  9-  and 
11-light  displays  were  more  accurate.  For  motor 
responses  the  positions  at  the  ends  of  the  display 
showed  the  greatest  accuracy.  Directional  errors 
appear  to  be  a  function  of  the  type  of  response 
made,  For  verbal  responses  errors  are  predom¬ 
inantly  to  the  left,  while  for  motor  responses 
errors  are  predominantly  to  the  right.  Magnitude 
of  directional  errors  was  not  found  to  be  signifi¬ 
cant.  Distance  between  signal  positions  does  not 
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Kelly,  J.  J.  1956 

THE  FUGHT  INSTRUMENT  PANEL.  -  Air  Line 

Pilot,  25  (9‘):  11-12.  Sept.  1956. 

DLC  (TL501.A5537,  v.  25) 

The  position  of  flight  and  power  Instruments 
within  the  cockpit,  relative  to  each  other,  should 
be  arranged  as  to  require  minimum  eye  travel 
from  one  group  to  the  other  In  making  power 
change#, ,  or  in-  monitoring  power  settings,  and 
this  "  scanning"  should!  be  In-  the  horizontal  plane. 
The  briefest  interval  Of  distraction  from  flight 
instruments'  awkardly  located  In-  'the  cockpit  may 
result  in  the  fatal  crash  Sf  high  performance 
aircraft. 


6657 

-Klemmer,  E.  T. 

TIME  SHARING  BETWEEN  AUDITORY  AND 
VISUAL  CHANNELS.  In:  Symposium  on  Air 
Force  human  engineering,  personnel,  and  training 
research,  p.  199-203.  Air  Research  and  Develop¬ 
ment  Command,  Baltimore,  Md.  ARDC  Technical 
'Report  56-8,  19561 

DLC  (UG633.A3771'63.  no.  56-8,1956) 

Three  subjects  were  given  tests  In  which  they 
attenuated  to  follow  flashing  lights  and  brief  tones 
by  pressing  appropriate  keys.  Only  one  channel 
was  activlated  at  a  time  and  the  rate  of  alterna¬ 
tion'  'between  channels  was  varied  Systematically 
between  tests.  The  rate  Of  stimulus  presentation 
in  the  active  channel  was  2  per  sec.  and  3  per 
sec.  in  separate  tests.  The  results  indicated  that 
forcing  a  subject  to  alternate  regularly  between 
-task#-  more  rapidly  than  once  every  2  sec.  lowers 
his  over-all  performance  sharply.  It  also  appeared 
that  forced  -time  sharing  between  task#  of  different 
difficulties  leads  to  a  greater  decrement  In  per¬ 
formance  on  the  easier  task.  The  average  reac¬ 
tion  was  close  to  that  for  the  more  difficult  chan¬ 
nel  alone.  (Author's  summary) 

6658' 

KOLLSMAN  HAS  INTEGRATED  FLIGHT  INSTRUMENT 
SYSTEM.  —  Skyways,  15  (5):  26.  May  1956. 

The  first  integrated  flight  instrument  system  has 
been  developed  by  Kollsman  to  provide  complete  and1 
relatively  acguf ate  Interrelated  flight  data.  The 
System-  consists  of  three  pressure  instruments,  in¬ 
cluding  a  sensitive  altimeter,  a  standard'  indicated 
airspeed  instrument,  and  a-  Machmeter;  an  angle - 
of- attack  sensor;  an  cutslde  air  temperature  probe; 
and  a  computer.  The  instruments  and  computer  are 
interconnected  by  servo  components,  so  that  correc¬ 
tions  of  data  from  one  Instrument  are  made  automati¬ 
cally  by  reference  to  data  from  others. 

6659 

Kuhn,  D. 

. . .  AND  THE  COCKPIT  OVERFLOWETH.  —  Air 
Line  'Pilot, .  25-i(7#  10- *2,  July  1956. 

DLC  (TL501.A5537,  v.  25) 

A  proposal  is  made  for  simplification  of  cockpit 
instrumentation,  and  for  modification  of  cockpit  re- 
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qulrements  Imposed  on  the  pilot.  These  factors 
complicate  flying  operations  by  presenting  work  loads' 
exceeding  human  capabilities. 

6660' 

Kurke,  M.  L 

EVALUATION  OF  A  DISPLAY  INCORPORATING 
QUANTITATIVE  AND  CHECK-READING  CHAR¬ 
ACTERISTICS.  - Jour.  AppUed  Psychol.,  40  (4): 

233-236.  Aug.  1056.  DLC  (BF1.J55,  v.  40) 

By  Use  of  a  card- sorting  experiment,,  a  com¬ 
parison  of  three  dial  designs  was  made  from  the 
standpoint  of  accuracy  and  the  speed  of  check- 
reading.  It  was  demonstrated  that  the  conventional 
method  of  red  'lining  a  dial'  to  indicate  a  deviation 
f* om  "safe  and  normal"  Operation  Isi  significantly 
better  than'  no  "redline”  indication  at  all  provided 
the  criteria  are  errors,  or  reading  time  isolated 
from  associated  motor  activity.  The  experimental 
dial  design  principle  is  significantly  more  efficient 
than  the  other  two,  regardless  of  the  three  meas¬ 
ures  used  in  comparison.  It  is  suggested  that  the 
experimental  dial  design  is  more  easily  read  due 
to  the  fact  that  a  simpler  form  of  visual  discrim¬ 
ination  la  required  than  for  the  task  of  reading 
the  other  dials.  (Author's  summary,  modified) 


6661 

Lincoln,  R.  & 

and  E.  Averbach 

SPATIAL  FACTORS  IN  CHECK  READING  OF  DIAL 
GROUPS.  - — Jour.  Applied  Psychol.,  40  (2):  105- 
l'Q8.  April  1966,  ©M  (©F14.55,  v.  40) 

Observers  were  required  to  detect  deviant  point¬ 
ers  withth  a  display  panel  of  16  circular  dials. 

Fop  each  dial  the  null  point  was  located  in  the 
9  o'clock  position.  Throughout  the  experiment  the 
epatial  locations  of  the  deviant  pointers  within  a 
panel  Were  controlled  th  such  a  way  that  It  Wag 
possible  to  determine  the  percentage  of  deviations 
detected  as  a  function  of  quadrant  location  and  po¬ 
sition  within  quadrants.  The  consistency  of  these 
epatial  effects  Was  determined  over  three  dura¬ 
tions  of  panel  exposure.  The  results  showed'  that 
spatial  location  was  an  Important  determinant  of 
the  number  of  detections  that  were  made.  The  pat¬ 
tern  of  detections  that  appeared  seems  to  confirm 
the  Idea  that  the  scanning  habits  which  observers 
uee  are  highly  related  to  previously  learned  read¬ 
ing  habits-.  (Authors''  summary! 

6662 

Loveless,  N.  E. 

DISPLAY-CONTROL  RELATIONSHIPS  ON  CIRCULAR 
AND  LINEAR  SCALES.  —  Brit.  Jour.  Psychol.,  47 
(4):  271-282.  Nov.  1956.  DLC  (BF1.B7,  V.  47) 

The  variation  in  tracking  performance  between  dif¬ 
ferent  quadrants  of  a  circular  scale  has  been  shown 
to  be  attributable  mainly  to  the  ambiguity  of  di  splay - 
control  relationships  on  this  scale,  in  that  the  motion 
of  the  pointer  may  be  viewed  as  either  rotary  or 
translatory.  The  dominant  tendency  is  to  view  it  as 
rotary,  a  clockwise  control  movement  being  associ¬ 
ated  with  a  clockwise  pointer  movement;  but  there  is 
a  significant  secondary  tendency  to  view  It  as  trans¬ 
latory,  a>  clockwise  control  movement  being  associa¬ 
ted  with  a  displacement  of  the  pointer  upwards  or  to 


the  right,  according  to  the  quadrant  in  which  the  target 
lies.  The  two  tendencies  conflict  when  the  target  is 
in  the  lower  and  right-hand  quadrants,  where  perfor¬ 
mance  is  consequently  poorer.  Performance  is  also 
affected  by  position  in  the  visual  field  as  such.  It  has 
been  verified  that  a  clockwise  control  movement  is 
expected  to  send  the  pointer  to  the  right  on  a  horizon¬ 
tal  linear  scale  and  upward  on  a  vertical  linear  scale. 
Performance  on  the  horizontal  scale  is  no  better  than 
that  obtained  on  the  circular  scale  under  optimal  con¬ 
ditions,  but  the  unambiguity  of  the  linear  scale  renders 
It  preferable,  where  erroneous  reactions  are  to  be 
avoided.  (Author's  summary) 

6663 

Mores,,  M. 

HIGH-PERFORMANCE  INSTRUMENTATION:  AP¬ 
PROPRIATE  EQUIPMENT  FOR  A  MACH  2  FIGHTER: 
A  PILOT'S  SUGGESTIONS.  —  Flight  (London),  70 
(2496):  811-813.  Nov.  23,  1956. 

DLC  (TL501.F5,  v.  70) 

'An  instrument  panel  designed  for  the  probable  per¬ 
formance  and  associated'  flight  attitudes  of  a  Mach  2 
fighter  would  include:  (i It))  a  true  air  speed  indicator 
adapted  from  the  present  machmeter;  (2)  an  angle-of- 
attack  meter  to  replace  the  stall  Indication  function'  of 
the  airspeed  indicator;  (3)  a  single -pointer  altimeter, 
with  large  units  displayed  in  numerals  in  a  counter 
window;  and  (4)  instruments  showing  pitching  plane 
(pitch  and  vertical  speed)  and)  rolling  and  yawing 
planes  (bank,  radius  of  turn,  yaw,  and  compass  indica¬ 
tion),  to  substitute  for  the  artificial  horizon  indicator. 
It  is  suggested  that  the  compass  aiid  associated  in- 
struments  be  arranged  In  the  lower  center  of  the  flight 
panel,  and  that  instruments  dealing  with  flight  in  the 
pitching  plane  be  arranged  In  the  top  row,  with  the 
pitch  Instrument  in  the  center,  the  Bpeed  instrument 
on  the  left,  and  the  vertical  speed  and  altitude  Indica¬ 
tors  to  the  right. 

6664 

Naval  Air  Test  Cen. 

EVALUATION  OF  "MOVING  AIRPLANE"  DISPLAY. 

- Naval  Air  Test  Center,  Patuxent  River,  Mdi 

(project  TED  no,  PTR  AE -7058.3).  Report  no,  1 
(Final'),  Nov,  14,  1'956.  [17]  p.  AD  116  771 

UNCLASSIFIED 

A  "moving  airplane"  attitude  display  was  evalu¬ 
ated  by  the  Service  Test  Division  In  a  TV-2  air¬ 
plane  to’  determine  the1  suitability  for  all  weather 
flight,  the  compatibility  between  IMe  display  and  re¬ 
quired1  maneuvers,  and  the  retraining  required  to 
transition  experienced  Interceptor  piiots  to  the  dis¬ 
play.  Five  fleet  pilots  and  nine  NATC  test  pilots 
participated  In  the  evaluation  for  approximately  40 
flight  hours.  The  suitability  of  the  "  moving  airplane" 
display,  as  represented  by  the  Summers  Flight  Atti¬ 
tude  Indicator,  was  Inferior  to  the  standard  moving 
horizon  reference  In  that  pilot  proficiency  was  de¬ 
creased1,  numerous  control  reversals  were  experi¬ 
enced,  and  the'  attitude  reference  during  LABS  ma¬ 
neuvers  was  Inadequate,  ft  was  recommended  that  the1 
"  moving  airplane”  display,  In  this  configuration,  not 
be  accepted  ,ai'  a  means  of  presenting  Right  attitude 
information.  (Author’s  abstract) 

6665 

Noble,  N. 

HUMAN  ENGINEERING  INVESTIGATIONS  OF  AIR- 


6666-6671  AEROSPACE  MEDICINE  BIBLIOGRAPHY  1956 


CRAFT  COCKPIT  VISUAL  DISPLAYS.  XIX.  DESIGN 
AND  DEVELOPMENT  OF  AN  ELECTRONIC  TACH- 
ISTOSCOPE.  s=-  Naval  Air  Material  Center.  Air 
Crew  Equipment  Lab.,  Philadelphia,  Pa.  Report  no. 
NAMC-ACEL-290,  OcL  29,  1956,  PSijljp.  AD  117  404 

UNCLASSIFIED 

A  tachlstoacope  for  use  in  short  Interval  visual 
ipresentatldh  studies  teas  developed  and  built  for  the 
Air  Crev  Equipment  Laboratory  by  Swarthmore  col¬ 
lege.  The  design  details  and  the  calibration  proce¬ 
dure  along  with  comments  on  the  utilization  of  the 
device  are  presented.  (Author's  abstract) 

6666 

Pollack,  L, 

and  E,  T.  Klemmer 

INFORMATION  TRANSMISSION  WITH  ELEMEN¬ 
TARY  VISUAL  DISPLAYS  [Abstract],  Amer. 
Psychologist,  11  (8):  448.  Aug.  1956. 

DLC  (BF1.A55,  v,  11) 

Elementary  visual  displays,  which  varied  Ini 
terms  at  the  length,  direction,  and  curvature  of  a 
lUe,,  were  presented  tachistoscopically  to  univer¬ 
sity  students.  Their  task  was  to  identify  the  dis¬ 
play  by  assignment  of  numerals.  Performance  was 
evaluated  in  terms  of  the  amount  at  information 
transmitted  by  the  display.  The  main'  results  of 
the  study  were:  (1)  The  amount  of  information 
transmitted  was  highest  with  direction  and  lowest 
with  curvature.  (2)  The  amount  of  Information 
transmitted  with  elementary  visual  displays  In¬ 
creased  as  the  number  at  display  variables  In¬ 
creased.  (3)  Substantial  Improvement  In  informal 
tlon  transmission  la  associated  by  combining  dis¬ 
play  elements  into  a  single  compound  display. 
(Quoted  in  full) 

6667 

Roth,  G.  L. 

THE  FLIGHT  CONTROL  SYSTEM;  PILOT,  INSTRU¬ 
MENTS,  CONTROLS.  —  Aeronaut  Engln.  Rev., 

15  (9):  66-71.  Sept  *956.  DLC  (TL501.A326,  v,,  15:) 

The  historical  progress  of  aircraft  Instrumenta¬ 
tion  and  controls  parallels  the  advances  In  aircraft 
construction.  Ths  current  trend  is  reflected  by  the 
86%  reduction  In  power  plant  controls,  levers,  etc. 
on  the  instrument  panel.  Their  place  IS  taken  by 
partial  control  systems  which  relieve  the  pilot  of 
many  coordination  tasks.  Transition  to  fully  auto¬ 
matic  flight  control  la  envisioned  as  s  future  de¬ 
velopment 

6668 

Seaman,  E.  A., 

H.  B.  Lutz,  and  R.  R.  Cretchley 
A  TELEMETRY  SYSTEM  FOR  RECORDING  BODY 
TEMPERATURES  AND  HEART  BEATS  OF  HUMAN 
SUBJECTS  UNDER  ARCTIC  TEST  CONDITIONS. 

Defence  Research  Board  ('Canada).  Defence  Re¬ 
search  Northern  Lab.  (Canada).  DRNL  Report  no, 
4/56,  Jan.  25,  1956.  [60]  p.  AD  100  270 

UNCLASSIFIED 

PfeUmlnary  work  on  the  development  of  a  tele¬ 
metry  eyatem  for  recording  deep  body  tempera¬ 
tures,  twelve  skin  temperatures  and  heart  beats  of 
mobile  teat  subjects  la  reported1.  Temperature  and 
heart  beat  plck-upa,  associated  amplifiers,  trans¬ 


mitting,  receiving  and  recording  systems  and!  power 
supplies  are  discussed.  Consideration  is  given  to 
problems  of  portability  of  the  equipment  and  low 
temperature  operation.  i(<AUthpre>'r  ibspsct)) 

6669' 

Spragg,  S.  D.  S. , 
and  D.  B.  Devoe 

THE  ACCURACY  OF  CONTROL  KNOB  SETTINGS 
AS  A  FUNCTION  OF  SIZE  OF  ANGLE  TO  BE  BI¬ 
SECTED,  AND  TYPE  OF  END- POINT  CUE.  == 
Perceptual  and  Motor  Skills,  6  (1):  25-28.  March 

195:6,  'D'LC'  i(fBF3'il,P3:6,  %  6)) 

The  accuracy  with  which  subjects  could  bisect 
various  angular  eztents  by  turning  a  knob  was  In¬ 
vestigated  as  a  function  of  three  different  kinds  of 
end-point  cue:  auditory,  visual  and  tactual- kines¬ 
thetic.  It  was  found  that  relative  accuracy  was: 
greater  for  the  lafgsr  angles  ibificted1,  the  meth 
constant  error  (expressed  as  a  percentage)  being 
taken  aa  the  index  of  performance.  No  significant 
differences  In  accuracy  were  found  among  the 
three  cues  employed.  (Authors1'  Summary.) 
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Taylor,  F,  V, , 

and  H.  P.  Birmingham 

SIMPLIFYING  THE  PILOT’S  TASK  THROUGH 
DISPLAY  QUICKENING.  —  Jour.  Aviation  Mad., 

27  ( j):  27-3. 1.  Fsb,  1956.  DLC  (RC1050.A36,  v.  27)) 

In  order  to  test  the  effectiveness  of  "display 
quickening"  as  exemplified  In  the  Sperry  Zero 
Reader  <(a  device  designed  to  automatically  com¬ 
pute  for  the  pilot),  a  four-coordinate  tracking  task 
was  employed  where  the  subject  manipulated  two 
control  sticks  in  order  that  two  target  dike  on  a 
two-gun  cathod-ray  tube  were  kept  in  view..  The 
response  characteristics  in  each  coordinate  Were 
roughly  equivalent  to  those  of  an  airplane  being 
controlled  In  azimuth.  Although  the  subjects  were 
Incapable  of  controlling  more  than  oiw  coordinate 
at  a  time  when  display  quickening  wts  not  used, 
all  operators  came  to  be  able  to  control  all  four 
coordinates  when  the  quickening  device  was  used. 
Five  of  the  six  subjects  achieved  perfect  scores 
from  the  second  day  on  during  these  tests  When 
qulckeiiifig  was  employed.  Four  of  them  reached! 
nearly  Identical  standards  of  perfection  in.  the 
quickened  task,  although  there  were1  wide  varia¬ 
tions  In  their  efficiency  when  they  were  operating 
without  the  quickening  device  to  assist  them. 

6671 

Williams,  A.  C., 

M.  Adelson,  and)  M,  L.  Ritchie 
A  PROGRAM  OF  HUMAN  ENGINEERING  RESEARCH 
ON  THE  DESIGN  OF  AIRCRAFT  INSTRUMENT  DIS¬ 
PLAYS  AND  CONTROLS.  —  Hughes  Aircraft  Co., 
Culver  City,  Calif.,  and  Unlv.  of  Illinois,  Urbana 
(Contract  no.  AF  33(61 6) -3 000);  Issued  by  Wright 
Air  Deveiopmeit  Center,  Aero  Medical  yto. , 
Wright- Patter  son  Air  Force  Base,  Ohio  (Project 
no,  6190,  Task  no,  71753),  WADG  Technical  Report 
no.  56-526,  Dec.  1956.  lv+34  p.  AD  110  424 

PB  121  896 

This  report  outlines  a  program  for  research,  on 
the  human  factors  In  the  design  of  aircraft  lnstru- 
mei*  displays  and  controls.  The  effort  is  Mended 
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as  a  source  for  the  Air  Force  Integrated  Display  a 
Integrated  Control  Program.  It  consists  of  three 
major  approaches.  One  of  these  concerna  the  de¬ 
velopment  of  a  cockpit  for  a  particular  airplane  or 
type  of  airplane.  Another  conaiata  in'  the  develop¬ 
ment  of  prlnciplea  of  man-machine  relations  applica¬ 
ble  to  many  type#'  of  aircraft.  The  third'  approach' 
#  that  of  worldng  with  formal  conceptual  systems 
which  may  have  aome  promlae  of  general  applica- 
blltty  to  the  cockpit  problems.  (Authors'  abstract) 

6673 

Wright,  L.  C. 

THE:  AIR  FORGE  PROGRAM  FOR  IMPROVED 
FUGHT  INSTRUMENTATION.  —  Wright  Air  Devel¬ 
opment  Center.  Flight  Control  Lab.,  Wright- Patter  - 
son  Air  Force  Base,  Ohio  (Project  no.  6190),  WADC 
Technical  Report  no.  56-582,  Nov.  1958.  [42]  p. 

AD  110556  PB  121  763 

The  Air  Force  program  for  improved  flight  in¬ 
strumentation  was  set  up  to  resolve  performance 
limitation#  inherent  in  the  information  pre#ented  ini 
the  cockpit  and  in  the  characteristics  of  the  human 
operator.  Five  areas  described  are:  (:1)  technique 
development  and  human  factor  investigation,  (2) 
"whole  panel"  Instrumentation,  (3)  supporting  mathe¬ 
matical  and  analytical  investigations,  (4)  evaluation, 
and  (5)  product  Improvement.  A  new  approach  to 
cockpit  lnstnimentatian  iS  described  as  ellminating 
some  of  the  instrument  limitations  and  information 
defictendea  and  more  efficiently  integrating  the  pilot 
into  the  over -all  control  loop.  (Author's  abstract, 
modified) 


d.  Simulators  and  Analoguts 
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(Air  Proving  Eglln) 

FINAL  REPORT  ON  EMPLOYMENT  AND  SUITA¬ 
BILITY  TEST  OF  THE  KC-97G  FLIGHT  SIMULA¬ 
TOR,  TYPE  MB-27.  Air  Proving  'Ground;  Com- 
mand,  Eglln  Mi  Force  Bare,  Fla.  (Project  no. 
A'iPG/SA‘S;/  t038'»A)!,  Sept.  '24,.  195:6:,  AD  108  048 

UNCLASSIFIED 

An  operational  evaluation  of  the  KC-97G  Flight 
Simulator,  type  MB-27,  showed  that  the  Simula- 
tor  is  suitable  for  the  training  of  C-97  and  KC-97 
flight  crews,  particularly  in  the  initial  phase  of 
transition  of  crews,  in  foe  teaching  of  emergency 
procedures,  in  proficiency  flight  checks,  and  in 
simulation  of  instrument  flight  procedures,  radio 
communication  and  navigation  procedures,  ground 
control  approach,  and  Instrument  landing.  The 
design  of  foe  simulator  permits  problem -free  In¬ 
stallation,  provided  exacting  housing  requirements 
are  met.  With  property  trained  maintenance  per¬ 
sonnel  and;  an  adequate  supply  system.,  a  very  high 
rate  of  training  utilization  may  be  obtained. 

6674 

(Air  Proving  Eglln) 

FINAL  REPORT  ON  OPERATONAL  SUIT  ABILITY 
TEST  OF  THE  B-52B  FLIGHT  SIMULATOR,  TYPE 

8-9.  -  Air  Proving  Ground  Command,  Eglln  Air 

Force  Bm#.,  Fla.  [Unnumbered  Report],  June  18, 
1966.  lv*35  p.  (Project  no.  APG/SAS/ 165-A-2). 

AD  97  633  UNCLASSIFIED 


6672-6677 

The  B-52B  Flight  Simulator,  Type  S-9,  is  an 
effective  ground  training  device  to  teach  crews 
(pilot  and  co-pilot)  a  part  of  B-52  flight  training 
in  emergency  situations,  normal  preflight  and 
inflight  procedures,  instrument  flying,  and  flying 
proficiency.  R  accurately  simulates  cockpit  con¬ 
figuration,  instrument  and  systems  operation,  and 
mbit  of  fo#'  performance  characteristics  of  foe  air¬ 
craft.  Trainer  simulation  of  aircraft  flight  control 
and  trim  forcss  is  marginal.  The  flight  simulator 
has  a  creditable  in-commission  rats.  It  has  been 
utilized  almost  12  hours  a  day  sines  Installation. 
Maintenance  requirements  are  stringent,  and  the 
ln-commisslon  rats  and  fidelity  of  performance  are 
dependent  on  the  quality  of  maintenance.  (From  foe 
author's  abstract) 


6675 

Barr,  N.  L., 

and  R.  C.  Hackman 

INVESTIGATX>N  AND  IMPROVEMENT  OF  SYS¬ 
TEMS  FOR  SIMULATING  INSTRUMENT  CONDI¬ 
TIONS  IN  AVIATION  INSTRUMENT  FUGHT 
TRAINING  (INSTRUMENT  FUGHT  SIMULATION). 
—  Naval  Medical  Research  Inst.,  Befoesda,  Md. 
Research  report  (VoL  14,  p.  107-172),  Jan.  27, 
1956.  (Project  Report  no.  NM  001  056.  07.04). 

AD  98  990  UNCLASSIFIED 

Ah'  evaluation  ifi  presented  of  the  available 
methods  for  simulating  instrument  flight,  with 
special  reference  to  optical  and  operational  re¬ 
quirements,  along  with  a  report  of  two  improved 
methods. 


6676 

CherhUfoM,  It  ,  _  1(956 

H.  P.  Birmingham,  and  F.  V.  Taylor 
A  COMPARISON  OF  PURSUIT  AND  COMPENSA¬ 
TORY  TRACKING  IN  A  SIMULATED  AIRCRAFT 
CONTROL  LOOP.  ? —  Jour.  Applied  PsychbL, 

40  (1):  47-52.  Feb.  1956.  DIG  (BF1.J55,  V.  #)) 

Two  experiments  were  conducted  comparing  the 
effectiveness  of  pursuit  and  compensatory  tracking 
display  In  a  simulated  one- coordinate  aircraft 
control  loop.  Four  courses,  each  consisting  of  a 
complex  of  three  sine  waves,  were  used.  With  foe 
slowest  course  there  was  no  significant  difference 
In  error  scores  between  compensatory  and  pursuit 
tracldng.  With  the  Other  courses,  which  contained 
frequencies  three,  (lx.  and1  nine  times  that  of  the 
slowest  course,  pursuit  was  significantly  more 
accurate  than'  compensatory.  The  absolute  differ¬ 
ence  in  favor  of  pursuit  increased'  as  foe  course 
difficulty  level  increased.  However,  foe  relative 
difference  between  the  two  displays  remained 
constant  for  all  but  foe  easiest  course.  B  Is 
concluded  that  foe  superiority  of  foe  pur #ult  mode 
over  the  compensatory  gives  clear  evidence  that 
foe  separate  dlqtlay  of  target- course  input,  control- 
system  output,  and  error  are  essentially  a#  bene¬ 
ficial  in  a  "loose"  control  arrangement  as  In  a 
"  tight"  but  unaided  tracking  system  employing 
position  control.  (Authors’  summary,  modified) 
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Faff,,  ft,.  G. 

M.  K.  Dey,  and1  E.  Bloch 

THE  AIRPLANE  CONTROL  TEST:  A  COMPENSA- 
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TORY  PURSUIT  TASK;  —  Perceptual  and1  Motor 
Skills,  6  (2;):  77-80.  June  1956. 

DLC  ("B'F3sm.jP36,  v.  # 

An  apparatus  for  studying  the  acquisition  and  re¬ 
tention  of  a  compensatory  pursuit  skill  Is  described. 
It  consists  of  a  model  airplane  mounted  on  a  ped¬ 
estal.  This  plane  Is  given  3 -dimensional  movement 
either  toy  pedal  and  stick  controls  which  subject 
uses1,  Of  by  a  motor-cam  assembly,,  Of  by  both,  It 
Is  the  task  of  subject  to  Counteract  the  mechani¬ 
cally-induced  movement  of  the  plane  by  use  of  his 
controls,  while  a  clock  records  the  amount  of  time 
the  plane  Is  kept  In  a  straight  and  level  position 
during  1-mln.  periods.  Acquisition  of  the  skill  is 
rapid,  with  distributed  practice  giving  superior  per¬ 
formance,  and  there  Is  no  appreciable  loss  of  the 
skill  over  periods  up  to  one  month.  (Authors:1  sum¬ 
mary) 


6678 

Hawkes,  R. 

HIGH  SPEED,  ALTITUDE  TO  ALTER  PILOTS 
RULES.  ===  Aviation  Week,  65  (1>8):  56-58.  Oct. 

29,  1956.  DLC  (TL501.A8,  v..  65) 

Several  types  of  simulators  are  described  as 
developed  by  the  NACA  scientists  in:  laboratory 
research  on  anticipated  control  problems  with  high¬ 
speed,  high- altitude  aircraft. 

6679 

Killian,  D.  C. 

SURVEY  OF  TRA©I^G_CHARACTERiSTICS  OF 
THE  B-52  FLIGHT  SI'MULATOR.  «—  Air  Force 
Personnel  ana  Training  Research  Center.  Air¬ 
craft  Observer  Research  Lab-. ,  Mather  Air  Force 
Base,  Caiif.  Development  Report  no.  AFPTRC-TN- 
56-69,  June  i>>95’6.s  Vr26  ip-.  i( 'Project  no,  771i3i):. 

AD  109  180  PB  124  220 

Information  on  the  training  characteristics  and 
recommendations  for  Improvement  of  the  B-52 
Flight  Simulator  were  gathered  at  Castle  Air 
Force'  Base  from  B-52  flight  Instructors:,,  crews 
in  training,  the  Officer  -  In  -  Charge  of  the  Flight 
Simulator  Section,  B-52  sac  aifCfift  incident  re- 
ports,  and  the  Boeing  Aircraft  Company.  The  sur¬ 
vey  suggested  the  desirability  of  modification  Of 
the  air  refueling,  alternator,  flap,  flight  control, 
fuel,  and  power  plant  systems,  as  well  as  experi¬ 
mental  linkage  of  the  S-9  simulator  and  T2.-A  ul¬ 
trasonic  tralneF. 


661801 

MCDougall1,  H, 

AIRCRAFT  SYSTEMS  TRAINERS.  *  Aircraft 
i(i  Toronto:)!,  I®  !(il'i)»  2®,  2®i;  70).  Jiare.  '195.6. 

DLC  '(TL5.0I1.  A:5;6Sl43i,  v.  »8i)i 

A  set  of  aircraft  systems  trainers  are  briefly 
described  which  are  used  to-  Instruct  students  Ire 
aircraft  operation.  The  trainers  comprise  five 
groups:  airframe:  aero  engine;  munitions  and  wea 
pons:  Instruments  and  electrics:  and  telecommunica¬ 
tion.  A  seat  ejection  trainer  which  simulates  the 
action  of  both  the  canopy  jettison  and  seat  ejection 
Is  used  to  Instruct  both  flight  and  ground  personnel. 
Consideration  is  give, re  to  the  fuel1  system  trainer. 


engine  fuel  system  itealner;,  fire  exangul'sher  tra.fvef;, 
and  the  air  system  trainer. 

6681 

Manuel,  G. 

A  SIMULATOR  FOR  TRAINING  G.C.A.CONTROL- 
LERS.  —  Inter  avia '(Geneva);,  lilif®);:  6:26-5'27.  July 
1956.  DLC  (TL500.I555,  v.  11) 

A  complete  electronic  radar  control  simulator  for 
the  training  of  air  traffic  control  personnel  has  been 
Ibullt  for  the  ECole  Nationale  de  1’ Aviation  Civile 
(France).  The  simulator  combines  landing  and  sur¬ 
veillance  scopes  and  requires  the  same  adjustment 
operations  (brightness,  centering  and  calibration, 
orientation  of  aerials)  as  the  actual  control  equip¬ 
ment.  The  simulator  has  a  training  capacity  of  about 
twenty -five  ground  control  approach  controllers  a 
year. 


6682 

NEW  FLIGHT  SIMULATORS  FOR  MILITARY  AND 
OFVflL 'CHEWS,  a  InteraV/la  i(iGCney,a!)i1  Cl  i((5|i  356- 
358.  May  1956.  DLC  (TL500.I555,  v.  M)> 

A  selection  of  recently  developed  flight  simulators 
of  French,  British,  and  American  design  are  briefly 
described.  The  simulators  Include  simple  instru¬ 
ment  trainers,  a  gunnery  trainer  for  fighter  pilots, 
and  simulators  of  jet  fighters,  helicopters,  turboprop 
airliners,,  and  four-engined  commercial  transports. 

6683 

Pips  kef,  m.  Jis  G, 

f  sii  'FMGHf  SIMULATOR  M  AffiGRAFf  OONifROL 
AND1  DESIGN,  — —  North  Atlantic  Treaty  Organiza¬ 
tion.  Advisory  Group  for  Aeronautical  Research  and 
Development,  Paris.  Report  nos  7!,,  Aug.  1'.956'. 
lv+31  p.  AD  158  804  UNCLASSIFIED 

The  possibilities  of  simulating  manually  controlled 
Right  are  discussed  and  the  principal  types  of  flight 
simulators  are  described.  Particular  attention  is' 
given  to  the  Importance  of  realistic  visual  and  phys¬ 
ical  'flight  Impressions.  It  is  shown  that  useful  Con- 
elusions  ore  the  shandting  characteristics  of  are  air  - 
craft  Can  fee  drawn  from  experiments  on  relatively 
'Simple  simulators.  This'  IS'  Illustrated1  by  results 
obtained  on  the  RAE  aiming -flight  simulators.  It  is 
suggested  In  conclusion  that  a  flight  simulator  can 
fee  a  very  powerful  tool  for  the  design  and  optimi¬ 
zation  Of  aircraft  Control  systems,  if  sufficiently 
realistic  sensations  of  flight  are  simulated.  Flight 
tests  will,,  however,  be  always  necessary  as  the 
final!  check  and  for  the  exploration  of  aefodyna'mlc 
phenomena,  which  the  simulator  cannot  predict  but 
only  accept  as  data.  (Author's  Summary)) 

6684 

Townsend1,  Ji,  C, 

EVALUATION  OF  THE  LINK,  ME- 1,  BASIC  INSTRU¬ 
MENT  FLIGHT  TRAINER.  —  Air  'FofGe  Personnel 
and  Training  Research  Center.  Operator  Lab.  Ran¬ 
dolph  Air  Force  Base,  Tex.  Development  Report  no, 
AFPTRC-TN- 56-84,  June  1(95:6.  xii-80  p.  AD  113  519 

PB  126  219 

The  Li'hk,,  ME-  l,  basic  instrument  flight  trainer 
iis  fated1  average  ire  housing  requirements,  excellent 
ire  instaietiorea!1  facilities,  above-average  ire  unloading, 
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Installing  and  calibrating,  excellent  in  maintenance, 
below- average  in  human  engineering,  average  in 
engineering,  excellent  in  validity  and  stability  of  per¬ 
formance  curves,  excellent  in  cockpit  motion  and 
rough  air  capability,  and  excellent  in  maiming  re¬ 
quirements.  Evaluative  opinion  by  all  persons  who 
"flew"  the  trainer  was  generally  highly  favorable. 

6685 

U,  ®.  A.  F.  SUPERSONIC  a®  research  test 
TRACK:  PROJECT  SMART.  —  Shell  Aviation  News, 
no.  221:  12-14.  Nov.  1956. 

DLC  (TL50il.S55,  no.  221) 

The  Air  Force  supersonic  military  air  research 
track  (SMART),  12,000  feet  long,  across  the  flat  top 
of  Hurricane  Mesa,  Utah,  terminates  at  the  brink  of 
a  1,500  foot  escarpment,  Test  vehicles  can  be  ac¬ 
celerated  to  supersonic  speeds  along  this  track  and 
escape  devises  such  as  ejection  seats  released  from 
them  to  continue  over  the  cliffs,  their  descent  being 
checked  by  the  same  parachutes  used  in  high  per¬ 
formance  aircraft.  Illustrations  are  included  of  the 
rocket  sled,  dummy,  and  ejection  seat,  and  of  test 
ejections, 


e.  Airplane  and  Space  Cabins 
and  Cabin  Equipment 

{Protective  equipment  under  iO-i&f 

6686 

AIRCRAFT  PASSENGER  SEATS:  SAFETY  WITH'  AC¬ 
CELERATION  OF  9>  <3,  rmm  Engineering  (London), 
181  (4693):  19.  Jan.  6,  1956. 

DLC  (TA1  .E55,  V,  18# 

A  new  type  Of  aircraft  passenger  seat  is  de¬ 
scribed  designed  to  withstand  an  acceleration  of 
9  ig,  facing  forward  or  aft.  When  forward  facing, 
in  an  emergency  landing,  the  back  of  seat,  which 
it  padded,  Will  fold  forward  when  struck  behind. 


6667 

'Coder,  C.  H. 

CHANGES  IN  STRUCTURAL  REQUIREMENTS  ASSO¬ 
CIATED  WITH  REVERSING  THE  DIRECTION  OF 
FACING  OF  AIRPLANE  PASSENGER  SEATS. 

- Appendix  to:  A.  H.  Hasbrook,  Design  of  Passen¬ 
ger  "tie-down" _ _  p.  45-50.  Aviation  Crash  Injury 

Research,  Cornell  Unlv.,  New  York  (Contract  Nonr- 
401(21)).  Report  no.  Av-CIR-44  -0-66,  Sept.  1956. 

AD  217  660  UNCLASSIFIED 

An  engineering  analysis  Is  made  of  the  floor  re¬ 
actions  to  dynamic  loads'  in  forward-facing  and  back¬ 
ward-facing  aircraft  seat  conditions.  It  is  concluded 
that  aft-facing  seats  (1)  require  greater  resistance 
of  the  floor  structure  and  attachment  fittings,  (2) 
transmit  applied  loads  to  the  floor  in  a  different 
manner  than  forward-facing  seats,  and  (3|))  gene  rally 
Impose  a  weight  penalty  to  maintain  structural 
strength. 


6688 

Dryden,  C.  E., 

L.  Han,  F.  A.  Hitchock,  and  R.  Zimmerman 
ARTIFICIAL  CABIN  ATMOSPHERE  SYSTEMS  FOR 

HIGH  ALTITUDE  AIRCRAFT.  - Ohio  State  Unlv. 

Research  Foundation,  Columbus  (Contract  AF 
3 3(616)- 2 706:).;  issued'  by  Wright  Air  'Development 
Center.  Equipment  Lab.,  Wright-Patterson  Air 
Force  Base,  Ohio  ( Task  no,  6'll92:)',  WADC  Tech¬ 
nical  Report  no.  55-353,  Nov.  1956.  ttUUSOS  p. 

AD  l'l'O  490  UNCLASSI'FIED 

A  comprehensive  physiological  and  engineering 
evaluation  is  made  of  systems  which  might  be  em¬ 
ployed  In  conditioning  the  cabin  of  an  aircraft  fly¬ 
ing  above  a  70, 000-foot  altitude  at  high  speeds,  in¬ 
cluding  stored  systems  for  gas  removal,  stored 
systems  for  gas  supply,  and  a  combined  system 
which  uses  both  stored  gases  and  externally  com¬ 
pressed  air.  It  is  shown  that  i(il'))i  the  combined  sys¬ 
tems  are  superior  to  stored  systems  with  a  few 
exceptions;  (2)  weight  and  volume  penalty  of  cabin 
conditioning  systems  always  Increases  with  cabin 
leakage,  thereby  placing  the  emphasis  on  low-weight 
penalty,  tightly  sealed  air  frame  construction;  and 
(.3)  the  optimum  cabin  pressure  lies  between  1:0, 000 
and  25, 000  feet  equivalent  altitude.  (Authors'  ab¬ 
stract,  modified’! 


6689 

Grant,  L.  J. 

TH'E  ATMOSPHERE  OF  A  SPACE-SHIP.  —  Jour. 
Space  Flight,  8  (4):  1-5,  April  1956. 

DLC  (TL780.C413,  v.  8) 

After  a  brief  discussion  ol  the  advantages  and  dis¬ 
advantages  of  using  nitrogen -oxygen  or  helium-oxy¬ 
gen  atmospheres  in  space  ships,  the  author  advocates 
instead  an  atmosphere  with  a  total  barometric  pres¬ 
sure  of  1801  Hg,  composed  of  pure  oxygen  (par¬ 
tial  pressure,  160  mm. )!,  water  vapor  (  20  fhm.  ))!,,  and 
carbon  dioxide  ( 10  mm.),.  The  7.5%  decrease  in  pres¬ 
sure  is  expected  to  result  In  considerable  weight  sav  - 
ings,  less  danger  of  leakage,  and  minimal  physiologi¬ 
cal  symptoms  In  the  event  of  explosive  decompres¬ 
sion.  Dewar  flasks  or  foam-rubber  Insulated  contain¬ 
ers  may  be  used  to  carry  liquid  oxygen.  Other 
methods  of  oxygen  transport  suggested  are  sodium 
peroxide  and  pelletized  frozen  anhydrous  hydrogen 
peroxide.  The  disadvantages  of  a  pure  oxygen  atmos¬ 
phere  are:  the  high  fire  hazard,  a  rapid  oxidation  of 
materials,  and  possible  long-term  physiological 
damage.  Suggestions  are  offered  for  animal  and 
human  experiments  to  explore  the  latter  aspect. 

6690 

Hambacher,  W.  0. 

HUMAN  ENGINEERING  INVESTIGATIONS  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT.  V. 
EXPERIMENTAL  EVALUATION  OF  A  PROPOSED 
THEORY  OF  WHITENESS  CONSTANCY.  —  Naval 
Air  Material  Center.  Nav.al'  Air  Experimental 
Station,  Philadelphia,  'Pa.  (((Project  TED  NAM'  EiL- 
52004).  Report  no.  NAMC-ACE'L-297,  Aug.  14,  1956. 
21  p.  AD  112  766  UNCLASSIFIED 

Using  eight  subjects,  two  whiteness  constancy  ex¬ 
periment's  were  performed' under  the  condition  ol 
homogeneous  backgrounds'  of  a1  standard  and'  a  vari¬ 
able  disc.  The  results  obtained  support  the  hypoth¬ 
esis  that  subjects,  when  adjusting  itihe  variable 
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disc  to  equality  with  the  standard;  form  equal  White¬ 
ness  ratios;  i.e.  the  variable  disc  is  adjusted  so  that 
the  ratios  of  the  whiteness  of  the  standard  disc  to  ks 
(background  and  the  variable  disc  to  its  background 
are  equal.  At  present  this  hypothesis  is  valid  only 
for  the  condition  of  homogeneous  backgrounds  of  the 
standard  and  variable  discs.  Further  research  is 
planned  to  Integrate  the  obtained  results  into  lighting 
requirements  for  work  spaces  Including  aircraft 
cockpits.  (Author's  abstract,  modified) 

6691 

Pinkel,  I.  L, 

and  E.  G.  Rosenberg 

8EAT  DESIGN  FOR  CRASH  WORTHINESS.  —  Na¬ 
tional  Advisory  Committee  for  Aeronautics,  Wash- 
lngton,  D.  C.  Technical  Note  3777.,  Oct.  1:956.  43  p. 

DLC  (TL521.A35) 

Data  are  presented  from  full-scale  laboratory 
and  crash  studies  on  the  deceleration  loads  meas¬ 
ured  Oh  dummy _ passengers  in  seats  of  Standard! 
and  novel  design.  Included  are  charts  for  obtain¬ 
ing  the  maalm0m>  deceleration  loads  experienced 
by  the  (Seat  and!  passenger  In  response  to  the 
crash  deceleration  pulses,  fh  addition,  a  method 
is  described  for  determining  the  seat  strength, 
Spring  Stiffness,  and  deformation  beyond  'the-  elas¬ 
tic  limit  required  to  serve  In  a  Crash  decelera¬ 
tion  pulse  of  a  given  type. 

6692 

Rajslc,  R. 

[PHYSIOLOGICAL  PROBLEMS  IN  PRESSURIZED 
AIRCRAFT  CABINS!]  Flzioloika  problematika  avion- 
aklh  kabina  sa  natprltiskom.  —  Vojnosanitetski  pre- 
gled  (Beograd),  13'  (11-12):  581-588.  Nov. -Dec.  1958. 
In  Serbo-Croatian,  With  English  (Summary  (p.  588). 

DLC  (RC970.V63,  v.  13) 

Physiological  problems  arising  from'  the  use  Of 
pressurised  cabins  for  hlgh-altltude  flight  are  dis¬ 
cussed.  Brief  reviews  are  given  of  the  following 
topics  (mainly  a  digest  of  literature  data):  hypoxia, 
low  barometric  pressure,  and  explosive  decompres¬ 
sion.  Diagrams  Illustrate  the  relation  of  altitude  to 
the  oxygen  saturation  of  the  blood;  oxyhemoglobin 
dissociation  at  various  pressures;,  course  of  denitro- 
genation  during  oxygen  breathing:  and  data  concerning 
the  pressure  and  oxygen  content  of  pressurized!  cabin 
atmospheres, 

6693 

Sandortt,  P.  E., 

and  J.  S.  Prtgge 

THERMAL  CONTROL  IN  A  SPACE  VEHICLE.  - 

Jour  Astronautics,  3  (;$,):  4-8;  36.  Spring  1956.  DLC 

fh*  problem  of  establishing  and  maintaining  con¬ 
trol  of  th*  temperature  in  a  vehicle  operating  in 
Ipsce  le  trsatsd  as  an  engineering  design  problem. 
Uie  of  the  "thermos  bottle  principle"  In  connec- 
tlan  With  t  Whipple  meteor  shield  is  seen  as  the 
practical  answer  to  laolatlon  of  the  vehicle  proper 
from  the  heatlug  and  cooling  effects  of  thermal 
radiation.  Methods  by  Which  a  variety  of  require¬ 
ment*  may  be  met  are  involved.  It  is  concluded 
that  thermal  control  In  a  apace  vehicle  la  a  rela¬ 
tively  easy  engineering  problem,  but  not  without 
tta  penallttea  In  th*  form  of  design  time,  cost  and 
weight.  (Author*'  abstract) 


6694 

Simons.  D.  G., 

(and'  D.  P.  Parks 

efjMATIZATION  OF  ANIMAL  CAPSULES  DURING 

UPPER  STRATOSPHERE  BALLOON  FUGHTS. - 

Jet  Propulsion,  36  i(7,  part  I):  565-588.  July  1956, 
DLC  (TL780.A613,  v.  36) 

Simple  techniques  of  temperature,  carbon  dioxide, 
humidity,  and1  oxygen  control  were  developed  for 
34 -hour  balloon  flights  of  email  anlmala  at  alti¬ 
tudes  above  80,000  feet.  The  almost  exclusively 
radiative  nature  of  heat  exchange  between  the  cap¬ 
sule  and  the  atmosphere  at  these  altitudes  allowed 
use  of  a  temperature  control  system  constating  of 
Insulation  for  retention  of  body  warmth  at  night, 
and  daytime  cooling  baaed  on  the  lower  boiling 
temperature  of  water  at  high  altitude.  Water  vapor 
from  expired  air  and  urine  was  absorbed  by  a  COj 
soda  lime  absorber,  .and!  precipitated  on  the  coo!- 
lng  system  and  capsule  walls.  A  constant  capsule 
pressure  and  50%  0$  concentration  were  main¬ 
tained  by  replacement  at  CO]  with  pure  Op. 

6695 

Strughold,  EL 

THE  U.  S.  AIR  FORCE  EXPERIMENTAL  SEALED 
CABIN.  s==  Jour,  Aviation  Med. ,  27  (1):  50-52. 

Feb.  1956.  DLC  (RC1050.A36,  v.  27) 

This  le  a  brief  discussion  of  tbs  technical,  ther¬ 
modynamical,  and  toxicological  limitations  of  the 
pressurized  cabin  at  altitudes  approaching  80,000 
feet  Which  1#  the  extreme  upper  limit  of  use  (of 
such  a  cabin.  Compressing  Hr  at  this  altitude 
would  be  technically  prohibitive;  air  at  80,000  feet 
which  was  compressed  to  a  physiologically  useful 
range  would  have  a  temperature  of  about  406*  F.; 
ozone  Would  also  be  a  toxic  factor  In  a  pressu¬ 
rized  cabin  above  60,000  feet.  For  these  reasons, 
a  sealed  cabin  la  required  at  such  altitudes  and 
higher.  In  1952,  a  sealed  cabin  designed  by  Dr. 
Fritz  Haber  Was  ordered  constructed,  and  the 
finished  prototype  Wtt  delivered  In  ithe>  Summer  af 
1954.  Two  main  problems  connected  with  the  cabin 
warrant  Investigation;  thea*  are:  how  and  what  to 
degree  are  the  climatic  factors  of  the  cabin 
changed  by  occupanc ',  and  how  can  auch  change* 
be  counteracted  by  physical,  technical,  or  bio¬ 
logical  means? 


g.  flight  and  Spacw  Feeding 

[Emergency  rations  under  10-d  ] 
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Costllow,  fl,  N., 

A.  A.  Taylor,  and  H.  C.  Dyme 
BACTERIOLOGICAL  STUDY  OF  THE  FOIL  PACK 
IN-FLIGHT  FEEDING  SYSTEM.  —  Wright  Air 
Development  Center.  Aero  Medical  Lab. ,  Wright- 
Patterson  Air  Force  Base,  Ohio  (Project  no. 
7156).  WADC  Technical  Note  no.  56-134,  March 
1956.  lv+5  p.  AD  94  986  UNCLASSIFIED 

Bacteriological  data  Were  collected!  during  field 
tests  of  the  Foil  Pack  Flight  Feeding  System  for 
feeding  aircrew  members.  It  was  found!  that  the 
total  numbers  of  mesophl'llc  bacteria,  collfprms 
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or  gram-positive  cocci  did1  not  Increase  signifi¬ 
cantly  lii'  the  meat,  vegetable,  Or  potato  Items  Of 
the  meals  during  refrigeration  between  24  and  72 
hours  after  packaging.  It  was  concluded  that  Foil1 
Pack  Meals  to  be  COhsumedi  within  72  hours  after 
ipackaglng  were'  kale  from  food1  poisoning  if  prop¬ 
erly  refrigerated1.  (Authors'  abstract  and  con¬ 
clusions,  modified) 

6697 

F  like  lutein,  B., 

R.  G.  Plppltt,  and  A.  A.  Taylor 
EVALUATION  OF  IMPROVED  COMPACT  BOX 
LUNCH:  NUTRITIONAL  CHARACTERISTICS,  STA¬ 
BILITY,  EASE  OF  FLIGHT  KITCHEN  PREPARATION, 
EASE  OF  HANDLING  IN  FLIGHT,  AND  ACCEPTA¬ 
BILITY  OF  COMPONENTS.  - Wright  Air  Develop¬ 

ment  Centeri  Aero  liedl'Cai1  Lab-:,  Wright -Patterson 
Air  Force  Base,  Ohio  (Project  no.  7166).  WADC 
Technical  Report  no.  56-363,  July  1958.  vi+46  p. 

AD  97  127  PB  136  174 

The  Compact  box  lunch  feeding  system  designed 
for  Jet  bomber  aircraft  during  flights'  of  extended 
duration  Is  nutritionally  adequate;,,  and  can  b#  satis¬ 
factorily  produced  by  flight  'kitchens.  The  sis*  of 
food  lteme  and  the  compact  ipackaglng  are  principal 
factors  making  It  the  moet  suitable  fsedlhg  system 
yet  designed.  Food#  have  adequate'  stability  when 
used  during  flights  of  10  to  20  houre  duration.  Pref¬ 
erence  ratings  for  componsats-  In  the  lunch  indicate 
high  acceptance  with  the  exception  of  olivea,  aprl- 
cots,  and  salami  and  Swiss  cheese  sandwiches.  Ac¬ 
ceptability  can  be  enhanced  by  substituting  beef 
cubes  for  unacceptable  sandwiches,  ##4  by  there*#* 
lng  the  amount  of  beverage  in  each  lunch.  Included 
are'  revised  menus*  and  packaging  Instructions  for 
the  feeding  system.  (Authors’  conclusions,  modified) 

6698 

Mock,  R.  O. 

FEEDING  ON  A  LONG  RANGE  FIGHTER  MISSION 
(OPERATION  FOX  PAW).  —  Wright  Air  Develop¬ 
ment  Center.  Aero  Medical  Lab.,  Wrlght-Patterson 
Air  Force  flue,  Ohio  (Project  no.  7156).  WADC 
Technical  Report  no.  56-5,  Jan.  1956.  111*6  .p. 

AD  85  534  UNCLASSIFIED 

The  use  of  liquid  foods  was  found  to  be  a  feasible 
method  of  feeding  pilots  on  long-range  jet  fighter 
missions.  Some  Solid  food  was  desired;  such  a#' 
sandwiches,  to  supplement  the  liquid  foods.  Juices,, 
especially  apricot  nectar  and  tomato  juice,  were 
more  popular  than  flavored  milk  drinks.  (Author's 
abstract,  modified) 


5699 

Mock,  R.  Q.  , 

and  Bw  Flnkelsteln 

FIELD  TE8T  OF  EXPERIMENTAL  IN- FLIGHT 


FOOD  PACKET  CONTAINING  SALMON  AND  TUNA. 
—  Wright  Air  DevelppiBeSt  Center.  Aero  Medical 
Lsb.,  Wrlght-Patterson  Air  Force  Bass,  Ohio. 

WADC  Technical  Note  no.  56-15,  Jan.  1956.  111»6  p. 
(Project  no.  7156).  AD  88  098  UNCLASSIFIED 

An  experimental  in-lligbt  food  packet  was  formu¬ 
lated  primarily  to  determine  consumer  acceptance 
of  canned  salmon  and  tuna  as  entree  lteme.  Other 
recently  developed  items  such  as  canned  bread  and 
canned  pecan  roll  were  included.  Red  cherry  Jam 
waS  used  as  a  spread.  Mean'  consumer  preference 
ratings  on  a  nine  point  like-disllke  scale  (hedonic 
scale)  a  high  degree  of  acceptability  for 

tuns  and  a  fair  degree  of  acceptability  for  Salmon. 
Canned  bread,  canned  pecan  roll  and  red  cherry 
Jsm  posaess  hlgh  consumeracceptabillty.  (Prom 
the  authors'  abstract) 

6700 

Mock,  R  O., 

and  R.  G.  Plppitt 

FIELD  TEST  OF  FOOD  TABLETS,  am  Wright  Air 
Development  Center.  Aero  Medical  Lab.,  Wright* 
Patterson  Air  Force  Base,  Ohio  (Project  no,  71'56). 
WADC  Technical  Note  BO.  56-370,  Aug.  1956.  lii+5  p. 
AD 97  1195'  UNCLASSIFIED 

A  field  test  was  conducted  to  investigate  the  feasi¬ 
bility  of  using  food  tablets  for  feeding  aircrews. 
Chocolate  butter  cream  food  tablets  were  found  to  be 
highly  acceptable.  Cheese  tablets  had  good  accept¬ 
ability  and  honey- almond  tabl#t*  fair  acceptability. 
Milk  tablets  were  unacceptable.  Ib  general,  the  food 
tablets  tested  Were  not  Weli  received;,  primarily  ibe- 
cause  of  their  dryness.  Difficulties  were  encountered 
in  use  of  the  prototype  food  tablet  dispensing  device. 
The  chocolate  butter  cream  food  tablet  Was  the  only 
tablet  tested  that  did  not  crumble  during  handling, 
shipping,  and  removal  from  the  dispenser.  (Authors' 
conclusions,  modified) 

6701 

f Taylor,  A,  A.jjl 

FLIGHT  FEEDING  REfiARfH  AND  DEVELOPMENT. 
—  Office  of  the  Surgeon,  Headquarters  Air  Materiel 
Command.  Wrlght-Patterson  Air  Force  Base,  Ohio, 
Information  Bulletin  no.  62:  30-32.  Feb.  I1,  1956. 

DNLM 

The  development  is  discussed1  of  a  System  of  feed* 
ing  for  jet  filter  aircraft  by  coordinating  the  efforts 
of  the  flight  surgeon,  food  service  officer,  nutrition¬ 
ist,  and  food  technologist.  Liquid  foods  currently 
under  consideration  depend  on  their  suitability  and 
acceptability  in  the  in-flight  situation  under  conditions 
of  high  altitude  and  oxygen  breathing.  Available  liquid 
foods  are  satisfactory,,  although  not  of  sufficient 
variety  (no  main,  course  item:  has  been  developed). 
Liquid  foods  to  take  the  place  of  meat  and  potatoes 
are  still  badly  needed.  Mention  Is  made  of  the  avoid¬ 
ance  of  gas-forming  foods  and  foods  with  high  fiber 
content  during  flight. 
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Warren,,  jl.  Ml.,,.  V:  5716, 

Warren.,  N  ill.,  V:  .5739 
Wasmowska,  fill,,  V:  '5452’ 
W/asserbur,ger,  'R;.  Ml.,.  V/:  5362' 
Watkins,  it.  C.„  V:  5364' 

Weal’e,,  'R.  A.,  Y:  '5657 
Webb,  P.„  V:  637 3;  6492 
Webb,  W.  #.,  V:  5306,  5736,  5737/,,, 
5.7/4®,  609il'„  61177,.  0258,  0l§9), 
6562,  6572 

Webber,  ji.  M,,  V:.  5392 
Webster,  J.  V:  6493 
Wegner,  'Ni...  Y:  60921 
Weiner,,  jl.  V:  i60®jl„, 6290, 

\  einstcin,,  'Ml,  Vi  5507 
Weiss,  A..  IK.„  Vi  6050 
Weiss,  iB',.,  Vi  6375 
Weitzell,  W.  iK.„  Vi  'Mill 
Welch,  m,  IE.,  V:  5972,  6008,  6014 
Wefs,,1®,,  Y:  5890 
Wells,  ji.  V:  8827,,  536i„  5825, 
6117,  6546 

Wendt,  4,  |R,,  Vi  '§.7/4® 

Werner,  A.  ¥,.,  V:  5476' 

W/erher,  Ml ,  Vi  8656' 

Wemert,  6,.,  V:  6396,  6397 
Wester, beck.,  C .  W. ,  Y;  6308 
Westheimer,  G.,  Yi  5543 
Wiestini,.  iB,,  Yi  S4, 77, '547/8 
Wether-bee,  j,.  K.,  Vi  ,6605 
Wheeler,  iWi/'@i.  ,  V:  6116,  611® 
Whelan,,  iR.  if?.,  Vi  ,6037 
Wihiteomb,  Jill.  A,,  V:  6209' 
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White,  IB,  W..„  V:  5812' 
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White,  W,  jl„  Y-  3891,  5892' 
W'hltehorn,  W  V.,  V:  5898' 
Whiteside,  f  €..  Yi  §907 
Whitmarsh,  (V.  A,.,  Yi  8711 
Wlhlt.tembury ,  G  ,  V':  5868 
Wihittinghan,,  11'  .  Y:  '641.10' 

Wi'anlt,  ill  Y:  6528 
Wnesinger,  iK  .  V/:  5 3'% 

Wiifbanlks,  W.  A.,  Yi  609'|,  64I241 
Wilcox,.  1.  |R'.,  Yi  §1.544 
Wilkinson,.  IR'.  1 . ,  V;  '6,1 29 
Wilks,  S,  5,.  Yi  6.1441,  65811 
William's.  A.  '€  ,  V:  6671 


Williams.  ».  1!.,  V:  6163 
Williams,  1..  IK.,  V:  5625 
Williams,  H.  lit.,.  Vi  5305. 
Williams,  R.  B.,  V:  6440 
Willig,  IL,„  V:  5t60 
Willingham,  W.  W..  Yi  t/123 
Wilson,  C.  1,.,,  V:  57.%,,  6609 
Wilson,  4,  P.„  V:  6238 
Wilson,  Ml.  E.,  V:  6494 
Wilson,  V:  6052,  b053 
Wilson,  W.  P.,.  V;  5338 
Wing,  j|„  V:  6095 
Wing,  jl.  t,„  V:  641 1 
W/ink'ler,  'K.,  Vi  S4I241 
Wih'sfn'ahhij,  T  .  R  .,  Vi  fal'i9 
Win'z,„P,„  V:  5851 
Wisher,  A,,  Yi  S9401 
Wodak,,  itt,.„  Vi  86S81 
Wolf,  A.  K,,  Vi  55112' 

Wolf,  A.  V.,  Vi  6540 
Wood,  C.  it.,  V:  5567 
Wood!,,  jl.  iE,.„,  V/i  6054 
Woodcock,  A,  10!  ,,,  Yi  0055, 

Wood1! ,  iR1.,  V:  i6'0:S6 
Wood, worth,  ©l  Q,„  Vi  61197 
W.orchel1,  IIP',.,.  Yi  '5676' 

W-right,  C.  V:  6412 
Wright,  it.  A,,,  Vi  6057 
Wright.  It,  C.,  Vi  6672 
W'rigley,  C.,  Yi  i62#0i 
Wulfeck,  j.  W.„  V:  5519,  5520 
Wui'fiften,  I’allthe ,  ii:».  Ml.,  Yi  S4'8l3' 
W.Uhsehe,  C)!. ,  Vi  6335, 

Wust,  lit,  V:  5603 
Wynn,  V.,  V:  54.79 

Yogoda,  l|l|l. ,  Vi  61,64 

Yaht/is,  lit".  A.,„  Y:  S'6‘,02' 

Yerg.  it.  A,„  Vi  6310 
Y  of  fey,  jl.  Ml.,  V:  §956 
You,  R.  W.,  Y:  60401 
Young,  ©i.  'lit,  Yi  6490 
Young,  F.  A,,  V:  5534 
Young,  j,  G.,  Yi  581'3' 

Zaecaria,  Ml.  A,,  Y:  '074®' 
Zarrow,  Ml.  X..  V:  6058 
Zearnan,  'D. ,  Yi  6092 
Zechman,  h'.  W.„  Vi  5566, 
Zeidner,  jl.,  V:  5845 
Zerdner,  j|,},  Vi  6211 
Zeit,  W..  V:  5383 
Z.ei.tlini,  t-,  Vi  5557 
Zieniski,  Z.,  Vi  5566 
Z.ll'iot'to,  1). ,  Y:  5477,  5478' 
Zitihfhermahnv  4, ,,  Y:  5322 
Zimmerman,,  iR  ,  Yi  6688' 

Ziimtvy ,  Ml  'L . ,  Y:  5290' 

Zipf,  R  K. .  V:  5392 
Zlpp,  Ml.,  Y:  6059 
Zirrn.  IK.  1...  V:  5291.  5292 
Zsoter,  T  ,  V:  54180' 

ZiUid^rna,,  .  Vi  5777 

Zuid'etna,  G,  ®i,,,  Yi-  531 3,  5786, 
5814,  5815,  64% 
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ABDOMINAL  PRESSURE 
effects  of: 

explosive  decompression,  IV:  377.4 

effects  on: 

blood  pressure,  R:  1106;  m:  3085 
flfculiUon,  Si  1064, .  1105,  i$t$ 
heart  function,  S:  1512: 
respiration,  8:  1064 
role  In: 

pressure  breathing,  Os  IIOS 

respiration,  ®:  i|9|„  ll’94',i  fV:  3921 

ABIIjtV  m  Flying  ability;  Mental  ability;  Rhythmic 
ability 

ABNORMALITIES  see  under  Electrocardiogram,; 

Heart.  Mao  gee  Items  under  Disorders.;  Disturb 
anc-es 

ABSENTEEISM 

Incidence,;  3611 

ACCELERATION  ((Incl,  Dec-eleratlOni)  (see  also 
Impact;  Rotation) 

analysis,  ®;  1311 
cause  of; 

anxiety,  0;  1474 

visceral  displacement,  V:  5789' 

visual  Illusions:,  ©8S4*  406',  4Q9k  410*  »■■■  3884- 
V:  5615  •  -■---» 

effects  on-: 

body  fluid  distribution,  I:  368:  0:  1441;  in:  2786 
brain  sodium-potassium  ratio,  HI:  27-86:  IV:  4204' 
cefebral  clfciuiaaon;  1:  675, 

circulation,  1803;  IV:  4095;  V:  5803  5804 
5809 

eye  movements,  O;  30:57 

labyrinth,  1;  408:  @1  14741,  iggfc  J®§;  2852:,  2975. 

3057,  3412;  fVi  4501 
performance,  IV:  3900;  V;  5775 
Pilot  performance,  IV:  3752 
ipsyohomotof  performance,  IV;  4822: 

reaction  time,  UI:  3539 
Spatial  orientation,  1: 251,  408,  409.  900 
time  estimation,  V:  5787 
visual  acuity,  V;  5811 
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visual  illusions,  V:  5791 
visual  perception,  V:  5530 

general  physiological  effects,  I:  423;  H;  1138,  1429, 
2137;  M:  2414,  3017,  3097,  3619;  IV;  3900, 
4205,  4863;  V;  5808 

research;  V:  5783 

f eSeareh  methods:  (see  also  Centrifuget))) 
reviews,  V:  '3875' 

test  methods,  0;  2:125,  2126,  2132;  111:3477 
time  factors,  V:  5, 776 

Igenerai  ipsyehpl'Qgteai  effects;  S:  1474;  |V:  39B0f 
V;  5775,  6685 
lb  accident's,,  VI  '6558 
In  parachute  jumping,  IV:  4559 
measurement,  is  602!;  B  13:11 ;  DJ;  3039;  V;  6558 
tolerance  Jgg  Acceleration  tolerance 
A'ee®Li-RAfI0Ni  ((iN/IGATPI)) 

cause  of  motion  slctoiesS,  ®;  3122 
effects  on: 

brain,  IV:  3809 

cerebral  circulation,  i;  307,,  308,  309 
circulation,,  0;  1422' 
digestive  system  luncHon;  10;  ;3®2® 
lung,  IV;  3809 
respiration,  I:  307,  309 
general  physiological  'effects,,  V;  5779 
post-mortem  findings,  V:  5778 
pathological  effects,  IV:  4638 
iprotecitlpn;,  iV;  5173' 

tprerance),  B:  1061;  ®  262:5,,  3467;  IV:  3809= 

V:  5778 

effects  of  acceleration  adaptation,  VI  1387® 
time  factors,  IV;  4638 
A'€©E:L'ERAf  |©N  i((ip©SiTWE))!,  V:  '3,7,98 
cause  of  spine  injuries,  V:  6340 
effects  on: 

arm  movements,  II:  1201 
ibloodl  .pressure,  IV;  4!S:06,.  V;  $M 
b rath,  activity,  V:  5810' 
brain  metabolism,  IV:  3910 
cerebral  circulation',  IB:  2461 
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Acceleration  (Positive)  effects  on 

electrocardiogram,  1: 720 
electroretlnogram,  IV:  4532 
muscle  metabolism,  IV:  3910 
peripheral  Vision,  IV:  4551 
potassium  metabolism,  IV:  3910 
reflexes,  V:  5810 
retinal  circulation  fsee  also  Blackout),  II:  1331, 
1093 

scale  reading,  V:  5812 
sodium  metabolism,  IV:  3910 
urine  composition,  II:  1881 
general  physiological  effects,  IV:  39814  V:  5814 
post-mortem  findings,  V:  5778 
time  factors,  V:  5815 
general  psychological  effects,  V:  5814 
pathological  effects,  IV:  4638 
tolerance  Yweealen  Anting  procedures),  I:  795; 

S'  110.61.,  1062,,  1©63;,  I'ifOv  1693;  213$; 
m:  2600,  2625;;  IV:  4951, ,  5017;  V:  5778, 
5814 

effects  of: 

antl-g  suits,  IV:  4531 
metaramlnol,  V:  6364 
muscular  tonus,  IV:  4256 
relation  to  circulation,  fV:  4587 
time  factors,  IV:  4638;  V:  5786 

ACCELERATION  (SMALLER  THAN  1  G)  see.  Sub- 
gravity 

ACCELERATION  (TRANSVERSAL) 

general  physioiogical  effects,  Q:  1332;  m:  2785; 

IV:  4081 

tolerance,  |:  11®;.  P:  1061,  1332;  HI:  3497;  IV:  4081, 
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ACCELERATION  ADAPTATION 

effects  on  negative  acceleration  tolerance,  V:  5779 
ACCELERATION  TOLERANCE  (see  also,  Antl-g 
suits;  Impact  tolerance);,  I:  205-,  543;,.  752;;  H:  1515, 
1803;  2137;  ®:  2929,  3631;  IV:  492®, 
4963,  4995,  5000,  5001 

effects  of: 

antl-g  suits,  V:  5785 
anxiety,  V:  5777 

posture,  1: 631;  IV;  4061;  V:  5784 
prone  position,  1:92;,  478 
supine  position,  I:  116;  EH:  2785;  V:  5785 
tilting,  m:  2785 

research  methods,  IV:  43371  Vi  5807 

reviews,  HI:  3630 

test  methods,  111:2718;  V;  5795 

ACCIDENT  PRONENESS,  I:  596,  610:;  ®:  1(084,  1398, 
2164;  HI:  3448;  IV;  4657,  4826;  V:  6559 
general  physiological  (actors,  I:  605 
psychological  factors.  ID:  33031;  IV;  4:488 
relation  to; 
age,  II:  1771 

electroencephalogram,  V:  6422 
personality,  IV:  4154,  5083 


test  methods,  IV:  4751 ;  V:  6572 
tests,  m:  3302 

ACCIDENTS  (wee  also  Aircraft  debris,  hazards; 
Aviation  casualties;  Crash  Injuries;  Ditchings), 

IV:  3927;  V:  8567 
acceleration,  V:  6557 

analysis  (see  also  subdivision  Post-mortem 
findings),  1:522,  698,  818,  843;  II:  1212,  1337, 

1354,  1399,  1544,  1928,  2261;  HI:  2848, 

2894,  2954;  IV:  4172,  4320,  4321,  4395, 
4677,,  4798;  V:  6544,  6558 
cause  of  neuroses,  IV:  4060 
caused  by: 

anoxia,  V:  6436 

carbon  monoxide  poisoning,  V:  6436 
fasclnatlpn,  II:  2059 
glare,  5;  2059 
heart  pathology,  I:  9,  248 
sensory  Illusions.  II:  1250 
visual  Illusions,  P:  1251;  Pi:  3422 
engineering  factors,  I:  466,  603  ,  852;  It  1299,  2184, 
2527;  m:  231(0,  3471;  IV:  3708,,  4586!,  4656, 
5119;  V:  6568 

environmental  factors,  IV:  4586 

general  psychological  effects,  Q:  1874;  111:2639, 
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humani  factors,  1: 145,  211,  212,  213:,.  248,  249; 

®:  1(085,  1237,  1239,  1251,  1299,  1337, 

1398,  2059,  2164,  2214;  m:  2331,  2339, 
2612,  3226,  3271,  3320,  3334,  3471,  3494; 
TV:  3705,  397.5;  3971,  3973,  4153,  4395, 
4466,  4474,  4488,  4582;  4586,  4657,  4675., 
4738,  4755,  4887,  4993,  5042,  5083,  5117, 
5119;  V:  6414,  6542,  6543,  654*1,  6549, 
6559,  6562,  6565,  6568,  6571,  6573,  6574 
analysis,  IV:  4058 

InveBSgaUon,  IVi  4567,  4677;  V:  6444,  6545,  6551, 
6555 

prevention  fine*  also  entries  under  Safety), 

1: 660,  661,  818;  Pi:  2391;  IV:  4466,  4754, 
5119;  V:  5504,  6541,  6543,  6548,  6570, 

6637 

bibliography,  Q;  1503 
relation  to: 

climate,  S:  2339 
depth  perception,  1: 249 
hyperventilation,  IV:  4392;  V:  8546 

statistics,  I:  40,  60,  K69,  207,  208;  209,  210,  211, 
212;,  2131,  482;,  577,  664;  765,  852; 

HI:  2371,  2391,  2685,  3322;  IV:  3705, 

4083,  4466,  4577,  4784,  4993,  5116; 

V:  6544,  6560,  6565 

ACC UMAT1ZATION  ess  Attitude  acclimatization; 
Carbon  monoxide  a. ;  Cold  a. ;  Heat  a.  Also  see 
entries  under  Adaptation  and  Adjustment 

ACCOMMODATION  ■££  Visual  accommodation 

AC  ETYLCHOUN'E 
effects  on; 

circulation,  V:  5998' 
hypothermia  tolerance,  V:  5430 
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ACETYLCHOLINE  METABOLISM 
role  in  color  vision,  H:  1948,  1949 
AC ETYLSALICYLIC  ACID 
effects  on  labyrinth,  H:  2859 
ACHIEVEMENT  TESTS,  1:295,  833,  848;  D:  2178, 

2197;  m:3175,  3176 

ACID^BASE  BALANCE  .see  entries  under  pH 
ACIDOSIS  (ass  also  Hypercapnia1) 
catsed  by: 

apnea,  V:  5352 
hypothermia,  V:  5395 
effects1  on: 

cerebral  circulation,  n:  2060 
voluntary  apnea,  111:3510 
ACOUSTICAL  COMFORT,  l:  576:;  P;  l'Sol 
ACOUSTICAL  FILTERS,  IV:  4646 
ACOUSTICAL  TRAUMA  .See:  Deafness.  Also  see 
Effects  on  hearing  lUjdSS  Aerotitls  media;  Airplane- 
flight;  Airplane  noise;  Blast;  Engine  noise;.  Jet 
engine  noise;  Jet  plane  noise;  Noise;  Sound:  Ultra¬ 
sonic  vibrations 

ACTH  -gee-  Adrenocorticotropic  hormoi.  i 

ACTION  POTENTIALS  see  under  Auditory  nerve; 
Phrenic  nerve;  Spinal  cord.  Also  see  Electrocardi¬ 
ogram;  Electroencephalogram;  Electromyogram; 
Electro- oculogram;  Elec troretlnogram.  Also  -see 
entries  under  Electrical  potentials 
ACTIVITY  CYCLE 

effects  on  biological  rhythms,  IV:  4834' 

ACTIVITY  RHYTHM 
effects  erf: 

environmental  temperature,  SI:  3462 
Illumination,  Id:  2403;  IV:  3746;  4169;  V:  5257 
effects  on  physical  fitness,  IV:  4799 
relation  to; 

body  temperature  rhythm,  Id:  3013 

diurnal  cycle,  Id:  2402,  3013,  3154;.  IV:  3748, 
4169,  47.99;  V:  5257 
lunar  cycle,  V:  5257 
pulse  rate  rhythm,  Id:  3013 
ACUITY  .see  Visual  acuity 
ADAPTABILITY 

to  emergencies,  V;  6242 

ADAPTATION  See  Acceleration  adaptation;  Color  a.; 
Dark  a.;  General  adaptation  syndrome;  Respiratory 
adaptation;  Restraint  a.;  Retinal  a,,;  Rotation  a.;. 
Stress  a.  Alio  See  entries  under  Acclimatization, 
Adijustmert,  and  Lack  of  adaptation 
ADAPTATION  SYNDROME  ast  General  adaptation 
syndrome 

ADAPTINOL  see  Xanthophyll  and:  derivatives 
ADENOIDS,  S:  2083 
ADENOSINE  MONOPHOSPHATE 
effects  On  blood  plasma,  B:  1820 

ADJUSTMENT  (see  jinn  entries  unrig  r  Acclimatl'za- 
tlon.  Adaptation,  and  Habituation) 

to  military  service 

relation  to  personality,  V:  5725 
to  training,  V:  6238 


Adrenal  glands 

relation  to  galvanic  skin  response,  IV:  3845 
ADMINISTRATIVE  AND  ORGANIZATION  ASPECTS 
see  under  Aviation  medicine;  Dental  service 
ADRENAL  ACTIVITY  RHYTHM 
relation  to; 

blood  cell  rhythm,  V:  5258,  5264 
diurnal  cycle,  IV:  4294;  V:  5264 
electrolyte  excretion,  V:  5264 
ADRENAL  GLANDS  fsee  also  Cortisone;  Epinephrine; 
Prednisone;  Steroids) 
ascorbic  acid  content,  II:  1012;  111:2417 
effects  of; 

adrenocorticotropic  hormone,  IV:  4085 
airplane  flight,  HI:  3233 
altitude,  1: 227,  539;  ®:  3022 
altitude  acclimatization,  V:  5838 

anoxia,  X:  611,  614;  P:  1(582;  HI:  2527,  2936; 

IV:  5041,  5108 
ascorbic  add,  IV:  4085 
carbon,  dioxide.  IP;  3429;;  IV:  4462,  4914;; 

V:  6443 

cold',  H:  1842;  IB:  2645,  2646,  2995,  3193'; 

IV:  4085;  V:  5985,  6029 
cold  acclimatization,  IV:  4019 
heat,  mi  2568,  3193;  IV:  5041 
hypercapnia,  IP:  3003,  3004,  3428 
hyperoxla,  P:  1054;  IV:  4214,  4216 
hyperthermia,  V:  5377,  5461 
hypothermia,  IV:  4102,  4103,  4198;  V:  5287, 
»#!,,  5445 

mental  stress,  IP;  2770' 
nolsS,  t  449,;  0s  i'5l9;  IV:  3739 
physical  work,  Q:  2220;  V:  6102 
stress,  H:  1462,  169)1;  S;  2417 
tumbling,  V:  5813 
metabolism 

effects  of  cold,  TV:  4716;  V;  5967  ,  6030 
relation  to: 

blood  pressure,  HI:  2770 
cardiovascular  system,  m:  2938 
role  In: 

altitude  acclimatization,  1: 491;  fl:  1 4 1 1 
anoxia.  1:49)1,  539,  611,  ®J4li  IV:  4693 
anoxia  tolerance,  111:2937,  3239 
cold  acclimatization,  PI:  2657,  2917,  2918, 
2919,  3169,  IV:  4048;  V:  5403,  6044 
cold  tolerance,  ID:  2512;  IV:  3862,  4346; 

V:  5973,  5986,  6034 
fatigue,  0: 1090,  17.97 
heat  acclimatization,  Pi:  2917 
hematopoiesis,  IV:  4801 
hibernation,  HI:  2640 
hyperoxla,  HI:  2799 
hvperoxla  tolerance,  IV:  421 5,  4971 
Ilpld  metabolism,  IV:  4728;  V:  5274 
ll.ver  metabolism,  V:  5274 
metabolism,  HI:  2513 
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potassium  metabolism,  IV:  4602;,  4®87- 
-stress  tolerance,  V:  5769 
temperature  regulation,  IV:  3946,  4564; 

V:  5432,  5759 

ADRENALINE  BSS.  Epinephrine 
ADRENOCHROME 

effects  oft  blood  cells,  V:  6125 
ADRENOCORTICOTROPIC  HORMONE 
effects  on: 

adrenal  glands,  IV:  4Q85- 
anoxia  tolerance,  P:  2121;  IV:  4598 
ADVANCE  INFORMATION 
effects  on: 

mental  performance,  II:  1809,  1840 

psychomotor  performance,  P:  17(20;  03: 2758', 
3077,  3336;  IV:  4323 
spatial  orientation,  Q:  1789 
speech  intelligibility,  IV:  3851 
AERIAL  GUNNERS 

training,  P:  1-160.-,  1-466,  2007 
AERIAL  GUNNERY,  P:  1046,  141# 
training  devices,  P:  1180 
AERIAL  PHOTOINTERPRETATION,  V:  6602 
AERIAL  SEARCHING,  P:  1360;  1751 
AERODONTALGIA  age  Dental  disturbances  caused 
bv  altitude 

AEROEMBOLISM  see  Decompression  sickness 
A EROMETEORTTES  see  Aircraft  debris 
AEROPAUSE  BSS.  High  altitude 
AEROPLAST,  1:238;  0  2104 

AEROffriS  MEDIA,  1:48,  1(85,  292,  54#i,  54ii 

Is  1206,  1302,  -1384,  1702,  1940,  2045; 
01:2575,  2666,  2984,  3054,  3063  3242, 
3372,  3567,  3632;  IV:  3924,  4399 

effects  on  hearing,  □:  1381 
incidence,  P:  2042 

relation  to  dental  anomalies,  P:  2244' 
treatment,  IV:  4057,  44955,  V:  #343:,  6350' 
AFTEREFFECTS  see  under  Anoxia;  Hypothermia 
AFTER-SOUND,  1: 343 

AGE  (see  also  Age  factors  under  Aviators:;  Person¬ 
nel;  Pilots) 

general  physiological  effects,  IP:  3138;  V:  6292, 
8305 

general  psychological  effects,  V:  6305 
relation  -to:: 

accident  proneness,  P:  1771 
air  transportability,  Pi  -l7'46i;,  V:  6394 
altitude  tolerance:,  IV|  41'#4 
anoxia  tolerance.  Pi  ll626i,.  V:  5.9)12;,  594(8',  6289 
arterlo scle  rosls ,  -I:  678 
aviator  performance-,  P; 2093 
ibghaylOF,  p:  1298 

blood  lipoid  content,  1:644,  645;  IV:  4218 
b«ly  measurements,  1:656 
bone  conduction,  II;  2171 
cerebral  circulation.  P;  2061 


circulation-,  -M':  2;5'5‘9I„  3324' 
cold  tolerance,  'IV:  41»6'4i;.  V:  39.95 
dark  adaptation,  IV:  4584;  V:  5497 
decompression  sickness,  I:  270 
diffusion  pf  respiratory  gases,  HI:  2602 
electroencephalogram-,  Ic  282: 
hearing,  H:  976,  2171;  IV:  3861;  V:  6074 
heat  tolerance,  V:  6296 
hemoglobin  composition,  HI:  3580 
hypothermia  tolerance,  IV:  4599 
Interpretation  of  visual  displays,  V:  6286 
mental  performance,  V:  6294 
metabolism,  V:  5995 
muscular  function,  H:  1137 
neuromuscular  performance,  P:  1892 
neuropsyehiatrlc  fitness,  m:  3223 
oxygen  consumption,  V:  6307 
perspiration,  V;  6295 

physical  fitness-,  P:  -11298';  PI;  327(2;  IV;  4096; 

V:  6308 

pilot  performance-,  II:  1822;  III:  3110;  IV:  492'i; 

V:  6302 

ipl'mhpmptof  pepippmanfe,  01:347#' 
pupillary  reactions,  Vi  6297,  6298,  6299 

reaction  time,  HI:  3163,  3476  ;  IV:  3844,  3869; 
V:  6283 

respiration,  Ps  2091 ;  V:  #2935  6303 
retinal  circulation,  P:  2096 
stress  tolerance,  P:  li45;  IP:  3026 
visual  accommodation,  1;  258;  V:  #284 
visual  acuity*  0: 2298 
visual  thresholds,  P:  1926 
work  capacity,  PI:  2613;  V:  6291 
AGRICULTURE  See  Space  agriculture 
AIMING  ass  Target  practice 

AIR  gee  Air  conditioning;  Air  purification;  Cold  air 
breathing;  Gas  In  'body  cavities;  Respiratory  gases. 
Also  see  entries  under  Atmosphere 

AIR  BLAST  -See  Blast 

AIR  CONDITIONIN G  see  under  Airplanes;  Animal  con¬ 
tainers  (Sealed);  Cabins;  Cockpits;  Pressure  cabins. 
Also  see  Air  purification;  Temperature  control; 
Ventilation.  Also -see  entries  under  Regeneration 

AIR  CREWS  (see,  also  Combat  o-ews) 

attitudes,  I:  -MS,  695;  I?  1'080,  1231,  1722,  2010; 

IP:  2651;  Vs  6264 
duties,  V:  #311 
nutrition,  I':  35;  p;  1063' 

performance,  &  471,,  47,3},.  540,',  624;  P:  950,  1038, 
1338,  1417,  1558,  1559,  1616,  1722,  2010, 
20=13;  PI:  2651;  IV:  4779,  5074 ;  V:  6247, 
#255 

psychological  factors,  V;  5742 
social  fac-tprs,  fV;  4il'4# 
test  method*,  I:  471,  472,  695:  P:  1246,  1675 
tests,  P:  2182;  PI:  2733,  2744,  3688 
ratings,  IV:  4191;  V:  6200 


SUBJECT  INDEX  Airplane  {fight 


seleetlon,  P:  2041;  10:  33180!;  V:  (62©6l,  6276( 
training,  1: 298,  472;  H:  1338,  1602,  1722,  20*2; 

IV;  4824 

prediction  of  success,  V;  '6200 

AIR  EVACUATION  (see  also  Alf  transportation  of 
patients),  HI:  3546;  IV;  4567;  V:  6393,  6408 
congresses,  meetings,  and1  symposia,  V;  6378 
history,  V:  6402 

role  of  flight  surgeons,  S:  3639 
use  of; 

airplanes,  111:2953;  IV:  4985;  V:  6398 
helicopters,  '1: 8,  116;,,  '72;,,  302;,.  490,  528,  541, 

580,  626,  897;  IU:  23  li,  2389,  2953,  352ft 
IV:  4699;  V:  6390,  6396,  6397.,  6398,  8404, 
6411 

AIR  EVACUATION  (bv  country) 

Canada,  IV;  4652 

French  East  Africa,  iV:  45, 1 4 

Honduras,  IV:  4569 

AIR  PRESSURE  See  Barometric  pressure;  Intrapul'- 
monary  pressure;  Pressure  cabins 
AIR  PURIFICATION  Deodorlzatlon 
AIR  SICKNESS  'See  Altitude  sickness1;  Motion  sickness 
AIR  TRAFFIC  CONTROL  OPERATOR'S  j££  Traffic 
control  operators 

A®  TRANSPORTATION  see  under  Medical  personnel; 
Medical  teams.  Also  see  Air  evacuation-;  Air  trans¬ 
portation  of  patients;  Pregnancy,  f  elAtlon'  to  alf 
transportability 

Am  TRANSPORTATION  OF  PATIENTS  (see  also 
Air  evacuation;  Ambulance  helicopters;  Ambulance 
planes),  1:5,  26,  387,  526,  573,  580,  626,  807,  887; 

H:  1078,  1736,  2016,  2259,  2260;  IU:  2379, 
2654,  3033;  IV:  3995,  4260,  4507,  4567, 
4922,  4969;  V:  6312,  6379,  6381,  6389, 
6405,  6408,  6412 
Australia,  III:  2379 

eong.f esses,  meetings,  and  symposia,  V:  6376' 
Europe,  Is  717 

Great  Britain,  1:  59;;  IV;  3704,  4930 

Indochina  campaign,  V:  6384 

Korean  campaign,  I:  8,  54,  72,  95,  96,  528,  544, 

723  ,  766,  897;  P:  970;  V:  6398,  6404 

legal  aspects,  4: 349 
medical  problems,  IV:  43-10 
safety,  4:  25,  549;,  7,39i!  IP:  3658 
use  of: 

helicopters,  HI:  3313 
mechanical  respirators,  H:  2265 
World  War  H,  P:  1207 

Am  TRANSPORTATION  OF  PATIENTS  (iby  pathologi¬ 
cal  condition),  I?  526,  887;  fl:  1746;  IV:  5022; 

V:  6377,  6379,  6383,  6384,  6391,  8406, 
6407,  6412 

battle  wounds,  V:  6385 
burns,  V:  6400 

cardiovascular  diseases,  1: 303  ,  387  ,  704  ,  765: 

Ili:  1600:,  1790,  4794,,  4792;;  iJP;  2345,  3464, 
3508;  IV:  3872,  4035,  4298,  4888;  V:  6388, 
6395,,  6410 


c  ommunlc able  diseases,  4:  314,9);,  p:  20.081;  V:  6431 
eye  pathology,  V:  6399 
fever,  IV:  4485 

gas  In  body  cavities,  4:  42;, ,  215,  '7'45ii.  P:  445® 
bead1  injuries,  4:  215;  IV :  4220),  5077 ;  V :  (6386 
kidney  pathology,  Vs  6400 

mental  diseases,  I:  808;  Pf:  24!®!,,  3509;  IV:  3854; 

V:  6409 

neck  Injuries,  IV:  4220 

poliomyelitis,  I:  507 :  S:  932,  2265:;,  PI:  3490 ; 

IV:  5177;  V:  6381,  6403 
r-ei ,  1-ratory  diseases,  4: 3031,,  387,  765;;  P:  1153, 
2460:  PI:  3508;  IV:  4888,  5043;  V:  5889, 
6388,  6392 

sicklemia,  PI:  2607,  2611,  2670,  2890,  3228; 

4V:  3798,  4308,  4557,  4974 
tuberculosis,  V:  6394 

AIRCRAFT  (:see  also  Airplanes;  Helicopters;  Rockets) 

Jhiimafi  engineering,  k  Si,.  42-3!,  203!,  28i„  5081,,  545; 
P:  1569,  2136;  IV:  3709,  3882,  4045; 

V:  6554 

AIRCRAFT  BRIGHTENCRS 
toxic  effects',,  I:  229 

AIRCRAFT  CONTROLS  (see  also  Instrument  panels: 
Pedals) 

buffiafi’  engtoeerlng,  4:  29;=.  P:  4;204„  42S43lj,  j4244!, 

4299,  1603,  1762,  4802:,  2021,  2072,  2236: 
IP:  2327,  2968,  3387;  IV:  3740,  3907, 
4275,  4348,  443a1,  467.2,  4703,  4877; 

V:  6451,  6835,  6671 
AIRCRAFT  DEBRIS 
hazards,  IP:  2837 
AIRCRAFT  INDUSTRY 

role  of  human  engineering,  ®:  2870,  2949 
APiCRAFT  LANDINGS,  V:  625:0 
hazards,  IV:  4993 

role  of  motion  perception,  IV:  4224 
training  devices,  IV:  4961;  Vi  6611 
use  of  visual  cues,  IV:  4224;  V:  6600,  6611 
AIRCRAFT  NOISE  (see  also  Airplane  noise))1 
analysis,  4V:  398'2 

APt'PLAN'E  CONTROIjS  See  Aircraft  controls 
AIRPLANE  CRASHES  see  Accidents;  Crash  Injuries 

ADtPLANE  FLIGHT  (see  also  Diving  Plght;  Flight 
duty;  High  altitude  flight;  High  Speed!  flight;  Jet 
plane  flight ) 

cause  of: 

eye  diseases,  PI:  3300 

fatigue,,  4:  77,  889;;  IB:  36431,,  3148:9!,  '3#56|„  36681, 
IV:  4180;  V:  6121,  6128 
stress,  PI:  3043 
effects  on: 

auditory  perception,  V:  577.2 

blood  cells,  P:  1461;  PI:  2678,  2890,  3233; 

V:  577,3 

blood:  pressure,  (I: (844! 

cardiovascular  System;,  H:  1'06;  IP:  2306,  352:4; 
IV:  4257 


Airplane  flight,  effects  on 

circulation,  D:  1743;  IV:  4553 
digestive  system  function,  V:  5761 
ear,  TV:  4862 

electrocardiogram,  II:  1942 
epinephrine  excretion,  10:2718 
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hearing,  D:  1301,  1302,  1379;  ffl:  3377 
labyrinth,  0:1439;  IO:  2401;  V:  5772 
paranasal  sinuses,  0: 1302 
respiration,  fl:  1743;  IV:  4553 
speech  Intelligibility,  IV:  4359 
teeth,  IV:  4429 

«hoOping  cough,  1: 769,  867;;  IV:  43>i6>;  V:  6348, 

6349 

field;  of  vision,  0:926,  1360;  Df:  3636 
general  phyalolaglcal  effects,  D:  1870,  1942 
hasardi,  0: 2099 

medical  problems,  0: 1113,  1429;  ID:  2420,  2985.$, 
3079;  IV:  3826,  4151,  4260,  5195 
nutritional  requirements,  IV:  4768 
pathological  effects,  IV:  4803 
relation  to: 

dental  disturbance!,  0:  1788;  ID:  2571 
etreee  tolerance,  V:  5750 
safety  Mae  a  l  so  Accidents),  1: 577;  D:  1071,  1360, 
1773),  2272;  10:  2314,  2661,  3406,;  IV:  3982, 
4893,  4950;  Vi  6427,  6448,  6450 
congresses,  meetings,  and  symposia,  IV:  4681 
Sanitary  aspects,  D:  1357  ,  2008;  V:  6425  ,  6427 
terminology,  V:  6220 

AIRPLANE  NOISE  «  aleo  Engine  noise;  Jet  plane 
noise),  IV:  4842 

anaiySli,  0:1455  1967,  2019),  2040,  2157;  10:2507, 
3283;  IV:  4245,  4438;  V:  6090 
effScta  on: 

hearing,  1:28,  777;  0:1429,  1871;  ID:  2663), 

3009,  3215,  3405;  IV:  4496,  4717 

speech  Intelligibility,  0: 1108;  Of:  3308 

general  physiological  effects,  IV;  4245,  4246,, 

4496 

general  psychological  effects1,.  0:  IMS),  1358; 

Ot:  2507;  IV:  4246,  4875 

protection,  ID:  3285 

reduction,  I:  500;  D:  1074,  1116,  1358;  Mm; 

DI:  3308;  IV:  4245,  4246,  4875 

AIRPLANE  NOISE  (INTERIOR) ,  IV:  3965 
analysis,  1:296,  668;  V:  6815 
reduction,  1: 296,  788,  893;  D:  1735,  2019;  IV;  3924 

AIRPLANES  mlan  Ambulance  planes;  Training 
planes;  «ee  »l«n  parts  of  airplanes,  e.  g. ,  Aircraft 
controls;  Cabins) 
sir  conditioning,  ID:  3459 
human  engineering,  1: 114,  274,  286;  466,  661, 

852;  D:  1071,  1295,  1544,  1762,  2076, 

2136;  10:2870,  2894,  3182,  3406,  3459; 

IV:  3891,  4159,  4320,  4541,  5074,  516* 

V:  6585 

kitchen  facilities,  1:66,  484;  IV:  377.0,  4356 


sanitary  aspects  Irpp  also  Insects  on  aircraft, 
control),  I:  313,  0:  1773,  1970;  IV:  4934,  4942; 

V;  6426,  6428 

sanitary  facilities,  ID:  3145;  IV:  4595,  4596,  5033 
use  In  air  evacuation,  ID:  2953;  IV:  4985;  V:  6398 
AIRPORTS  <a»«  alftn  Landing  strips) 
ttPAgml  faculties,  1;  <600;  1:  1344 
human  engineering,  1: 301;  IV:  4045,  4245 
sanitary  aspects,  0: 1970;  V:  6433,  6434 
use  of  visual  signals,  ID:  2675 
ALCOHOL  (ETHYL) 
effects  on: 

altitude  tolerance.,  1: 349;  IVs  4659 
Snoxla  tolerance,  D:  1400;  ID:  3385;  IV:  4659 
color  vision,  0:2064;  IV:  4859 
depth  perception,  1: 242 
flicker  fusion  frequency,  ID:  3385 
neuromuscular  performance,  ID:  3136 
■pilot  performance,  1: 804;  D:  936;  ID:  2360 
peychomotor  performance,  IV:  3938 
visual  perception,  1: 242,  339 
work  capacity,  DI:  3220 
general  physiological  effects;  IV:  3938 
igeneral  psychological  effects,  ID:  3667;  IV:  51', 90 
ALDOSTERONE  EXCRETION 
effects  of  heat,  IV:  3985 
ALERTNESS  ilia*,  siso  Vigilance) 

■effect*  of: 

motion  alckhess  drugs,  01:3062 
sleep  deprivation,  IV:  3954 
effects1  on: 

psychomotor  performance,  IV:  4591;  V:  5715 
reaction  time,  V:  5714 
speech  Intelligibility,  ID:  2533 
measurement,  Di  1659 
psychological  factors,  IV:  3885 
relation  to: 

anoxia,  D:  1325 

electroencephalogram,  D:  1659;  V:  5714 
electromyo^am,  D:  1659,  2044 
ALGAE 

photoeyntheel8,  IV:  3793;  V:  5253,  5254,  5255, 

5256 

use  as  gas  exchanger,  ID:  3236 

ALKALOIDS  m  Amlnophylllne;  Atropine;  Belladonna; 
Caffeine;  Cocaine;  Codeine;  Ergotamine;  Hyderglne; 
Mescaline;  Morphine;  Nicotine;  Opium;  F6>yeoitig- 
mlne;  Quinine;  Scopolamine;  Veratrlne 

ALKALOSIS  (aefijUao  Hypocapnia) 

effecU  on  cerebral  circulation,  D:  2060 

ALPHA-TOCOPHEROL  mi  Vitamin  E 
ALTIMETERS  isee.'  Instrument  <n»l« 
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ALTITUDE  (Beg  also  Anoxia;  'Bailout  at  low  altitude;; 
Ejection  from  aircraft  at  low  altitude;  High  altitude 
flight) 

acclimatization  nee  Altitude  acc limatlzatlon ; 

V:  5849 
Gauge  of: 

dental  disturbances,  1: 48,  871;  IV:  4017,  4429.; 
V:  6430 

hypocapnia,  1: 898 
pneumothorax,  V:  6337 
polycythemia,  V:  5953 
effects  on: 

adrenal  glands,  1: 227,  539;  m:  3022 

alveolar  carbon  dioxide  tension,  1: 898-,  899; 

V:  6489 

anesthesia,  V:  5885 

appetite,  D:  3178;  IV:  4254 

arthritis,  I:  521 

asthma,  IQ:  3269,;  V:  6347 

auditory  perception,  V;  5842 

autonomic  nervous  system*  B:  1518;  V:  5854 

blood,  1:355,  452;  625,  828,  899;  0:  1169.; 

IB:  3370,  3545;  V:  5895 

blood  catalase  Cpntifit,  01:  3197 

blood  cells1,  1: 348,  419,  448,  733  ,  794  ,  865; 

0: 1741 ,  2006,  2215;  10: 2527,  3022; 

P:  4781,  4801;  V;  5850*  587.9*  5882,  5939 

blood  cholinesterase  content,  IV:  4491 
blood  coagulation,  Ps  3950 
bipod1  lipase  content,  IV;  4542 
blood  lipid  content,  V:  5900 
blood  phosphate  content,  IV:  4610 

blood  plasma,  Is  539;  554,  731,  761,  854; 

0: 1392;  V:  5752 

blood  plasma  proteins,  V;  5900 

blood  plasma  volume,  10:  2705 

blood  potassium  Content,  IV:  4847 ;  V:  '5844' 

blood  pressure,  0: 1 169;  IV:  4464 

blood  sugar,  ID:  32 18 

bipod1  volume,  01: 2705,  2706,  3544 

body  temperature,  V:  5846 

body  temperature  rhvthm,  IV:  5172 

bone  marrow,  IQ:  2986 

brain  activity,  1:681;  0: 1677:  10:  3021,  3523; 

V:  5821 

carbon  dioxide  tolerance,  V:  5834 
central  nervous  system,  IV:  4325' 
chronaxia.  V;  5909 

circulation,  1:290  ,  381,  527  ,  621;  Q:  1456,, 

1518,  1546,  1790,  1791,  1792,  2151; 
10:2634,  2896;  IV:  3942,  4509;  V:  5830 

cerebral  circulation,  I:  223 
cutaneous  circulation,  ID:  2986 
conditioned  reflexes-,  ID:  3355 


Altitude 

dark  adaptation,  0: 1963 

digestive  system  function,  I:  267;  513,  798), 

799;  0:  1265,  2092;  IV:  5004 
drug  action,  1:863;  0: 953;  01:3106;  IV:  4696 
electrocardiogram,  IV:  3805 
embryonic  development,  1: 512 
enzyme  activity,  V:  5858,  5860 
•endpcf ine  system;  1: 345;  IE:  3411 
fertility,  I:  II 
flatus,  1: 797,  799 
heart,  IB:  3447 
heart  function,  0:  1944 

electrocardiogram,  V:  5887 
hematopoiesis,  D:  999;  £0: 2367;,  2473 
heterophorla,  1:640 

Immunity  to  Infectious  diseases,  D:  1538,  2106; 
IV:  4352,  5107 

Insects,  0: 1907;  P:  4744 
kidney,  Q:  1169 

kidney  function,,  I:  625;  0:  1392: 
liver,  IB:  3437 
lung,  0:  1169 
malaria,  V:  6345 

metabolism,  IB:  3080,  3543;  IV:  4632;  V:  5845 
metabolism  of  organs; 
blood  cells,  V:  5681 
heart,  V:  5860 
liver,  I:  362 
muscles,  V:  5860 
tissues,  01:  2467 
metabolism  of  substances; 
carbohydrates,  I:  362 
iron,  V:  5881 

potassium,  0:  2206;  V:  5843 
proteins,  0:  1794 
sodium,  0;  2206 
middle  ear,  1: 48;  V:  5902 
muscle  tissue,  1: 257 
nervous  system  activity,  IV:  3942,  4509 
neuromuscular  performance,  B:  1892 
nitrogen  elimination.  0: 1756;  V;  6327 
ocular  rhythms:,  P:  51'72 
pneumothorax,  1: 12,  7'lt5>;  U:  1153 
pulse  rati.,  I:  591 
reaction  time,  01:3:539 
reflexes,  V:  5821 

respiration,  1: 451,  726;  B:  1523;  01: 2618,  2652, 
2727,  287(2,  2078,  3370,  3523!,  3D4|; 

P:  3943;  V:  5830,  5888 

Feticulo-endothellal  system,  IV:  5107 

saliva  composition,  V:  5877 


Altitude,  anesthesia  SUBJECT  INDEX 


speech  Intelligibility,  1: 104;  01:3248 
steroid  excretion,  V:  5874 
temperature  regulation,  1: 345 
tissue  composition,  1: 278 
tissues,  V:  5828 
toxicity  Of  poisons,  II:  953 
visual  accommodation,  IV:  3904 
water  exchange,  0:  1938,  2206 
work  capacity,  01: 3604 
X-ray  tolerance,  1:  791;  0: 2117 

general  physiological  effects,  0: 1429,  1562, 

1841,  2006!,  2107.,  2223,  2286;  01: 2802, 

3214,  3678,  3680;  IV:  4206,  4295,  4515, 
4623>,  4907.,  5167.,  5194,;  V;  5825 
handbooks  and  treatises,  V:  5883 
general  psychological  effects,  IV:  4151,  4623 
nutritional  requirements,  IV:  4856;  V:  '5863 
pathological  effects,  IV:  3993 

relation  to  heart  abnormalities.  It  291;  01:  2369; 

IV:  4614;  V:  5864 

research  centers,  1:266;  IV:  4255 
tolerance  apt  Altitude  tolerance 

ALTTTUDE  ACCLIMATIZATION  i'see  also  inhabitant's 
of  mountains;  Readjustment  after  altitude  accUma- 
Uzatlon),  IV:  4663,  4704,  4857 

effect*  on: 

adrenal  glands,  V:  5838 

altitude  tolerance,  0: 2107,  2264,  2286;  £0: 2518, 
2794,  3185,  3680,  TV;  4377,  5194;  V:  5859 

anoxia  tolerance,  IV:  4239,  4598 
blood,  1:827;  01:3401;  V:  5840,  5852,  5884,  5890 
blood  bilirubin  content,  V:  5823 
blood  cella,  1: 356  ,  557  ,  826;  0: 2207;  10;  247$), 
2527(,  2696,  3342,  3364,  36695  tV:  43!8T;’ 

V:  5823,  5841,  5847 
blood  coagulation,  V:  5857 
iblSod1  plasma.  V:  5867 
iblpod  plasma  protelni',  V:  5873' 
blood  pressure,  01: 3131 
blood  sugar,  0: 1283 

blood  vessels,  HI:  3294;  IV:  3803;  V;  5833,  5899 
body  fat,  01: 3478 
Ibrain  activity,  I;  68)1;  01: 3621 
carbon  monoxide  tolerance,  01: 3657 

circulation,  0: 1055,  1057,  1836;  10:3294- 
IV:  4662;  V:  5868 

cold  tolerance,  01:2756 

electrocardiogram,  IV:  3723;  V:  5839  ,  5872 

endocrine  system,  V:  5896 

enxyme  activity,  V:  5893 

fertUlty,  IV:  4663 

glucose  tolerance,  V:  5875 

heart,  1:291;  10:3400;  rV:  3804,  4880,  4881 , 
5053 


hemoglobin  composition,  01: 3581 

Immunity  to  infectious  diseases,  I:  148,  149, 

150;  01:  2476;  IV:  3830,  3831 ;  V:  5822, 

5829,  5847,  6338 
kidney  function,  0:  974;  V:  5827 
liver,  I;  237 
malaria,  IV:  5143 

metabolism,  B:  3574;  IV:  3976,  4633;  V:  5890, 
5893 

oxygen  consumption,  V:  5928 
metabolism  of  organs: 

brain,  0:  966,  968,  1321 
tissues,  0:  1241;  01:  2593;  V:  5898 
metabolism  of  substances: 
carbohydrates,  V:  5826,  5876 
citrates,  IV:  3830;  V:  5829 
iron;,  0:  2225) 
lactic  add,  IV:  3830 
potassium,  0:  2206 
sodium,  0:  2206 
muscular  system!,  1:257 

myoglobin,  I;  257;  IV:  4013,  5109;  V:  5894,  5901 
nervous  system  activity,  01: 2823 
nuclear  radiation  tolerance,  IV:  3775 
psychomotor  performance,  01: 2794 
pulse  rate,  01: 3131 
reflexes,  0>:  1782 

respiration,  0:  1055,  1057,  1416,  1980,  1981, 
2185;  IB  2380,  2405,  2554,  2580,  3179; 

IV:  4780;  V:  5836,  5903,  6441 

retinal  blood  vessels,  1:680 
steroid  excrettoh,  V:  5886 
temperature  regulation,  0: 1411;  B:  3179 
urine  composition,  0: 974;  10: 3415,  3569 
water  exchange,  0: 1938,  2206;  B:  3478 

work  capacity,  B:  2874,  3604;  V:  6825,  5830, 
5890 

X-ray  tolerance,  V:  5856 

general  physiological  effects,  I:  88,  479,  586,  861, 
862;  0:  988,  1036,  1275,  1782,  1931 ,  2223; 
m  2681,  32-14,  3216,  3374,  3678>  IV:  4255, 
4388,  4389,  5130;  V:  5825,  5833,  5853, 
5861,  5880,  5898,  6322 

pathological  effects-,  k  237,  583;  IV:  4389|;  V:  6322) 
relation  to  diet,  IV:  4254 
research,  1: 10,  64;  IV:  4255 
role  of: 

adrenal  glands,  1: 49>i;  0:1411 
brain,  Qn  1931 
spleen,  V:  5924 
thyroid  gland).  1: 866 
test  methods,  B:  2939,  3131 

ALTTTUDE  CHAMBERS  see-  Decompression  chambers 

ALTITUDE  CLOTHING  (-see  also-  Altitude  suits;  Pres¬ 
sure  helmet's),  V:  6481 
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ALTITUDE  SICKNESS  Decompression 

sickness),  1: 84;  II:  1562  ,  2006;  111:3214,  3523.; 

IV:  4015,  4389,  4544,  4668,  4857;’, 

V:  5849,  6322 

prevention  and'  treatment,  11:2107,  2200;  HI:  2924, 
3643;  IV:  3777,  4295 
reviews,  V:  6316 

ALTITUDE  SUITS  ai«n,  Space  suits),  I:  51,  55, 
71,  476,  477,  504,  506,  533,  643)  II:  922, 
1107,  1656,  2249;  HE  2312,  2567,  3189, 
3354;  IV:  3984,  4336,  4723,  4753,  5181 

evaintion,  I:  857;  p:  1191,  11562!,  HI:  2774; 

IV:  4547 

AtaiTUDi  TOLERANCE,  1: 122;  205,  349',  421,  422, 
450;  453,  509,  889;  P:  2264)  PI:  3354,,  3436!, 
3678;  V:  5897 

effects  of: 

altitude  acclimatization,  P:  2107,  2264,  2286; 

PI:  2518,  2794,  3185,  3680;  IV:  4377,  5194; 
V:  5859 

blood  oxygen  tension,  IV:  4704 
carbon  dioxide,  P:  1'522 
cold,  1:421,  422;  PI: 2756 
cold  acclimatisation.  IP:  2755 
diet,  IP:  2629 
drugs,  f:  ill 

alcohol,  1: 349;  IV!  4859' 

Dlbenamlne,  1: 122 
dlhexyverlne,  IV:  4176 
hypnotics,  TV:  4436 
primaquine,  B:258|,  2584 
procaine,  V:  5897 
sulfonamide  compounds,  IV:  4683 
tetraethyl  pyrophosphate,  i:  122 
thiamine,  1: 349 

vitamin  E,  PI:  3411,  3541;  V:  5841 
environmental  temperature,  I;  122 
nutrition,  IV:  4012 

oxygen  breathing,  1:  381',.  62I;  ffi:  3®65,  3344 
respiration,  IV:  4377 
starvation,  V:  5870 
X-raya,  I:  536;  IV:  4477 
of  Insects,  IV:  4743 
relation  to: 
age,  IV:  4164 
pH,  IV:  4780 
chronaxia,  V:  5909 
Iron  metabolism',  IP:  2629' 
polycythemia,  IV:  4622 
pulse  rate,  0:2286;  IP:  3680;  IV:  5194 
role  of  spleen,  TV:  4034 

ALVEOLAR  CARBON  DIOXIDE  TENSION,  0: 1044. 
1259,  1322:  PI:  2541 


effects  of: 

altitude,  1: 898,  899;  V:  6489 
anoxia,  P:  2130 
carbon  dioxide,  P:  2143 
explosive  decompression,  P:  2»l30i 
physical  work,  p:  1035,  1686' 
speaking,  1: 455 
voluntary  apnea,  IV:  5193 
effects  on: 

heart  function,  P:  1154 
respiration,  P:  1035)  IP:  2626 
imeasurement,,  P:  1334,  ISOT)  IP:  3261!,,  3348! 

ALVEOLAR  OXYGEN  TENSION,  P:  1044,  1045,  1259, 
1322 

effects  of: 

anoxia,  P:  2130 

explosive  decompression,  Pi  2130:  PI:  2515 
oxygen  breathing,  IP:  3128 
voluntary  apnea,  IV:  5-193 
'measurement,  P:  1334),  1507)  PI:  3348' 
relation  to  blood  oxygen  tension,  p:  2269);  IP:  2753; 
V:  5318 

AMBULANCE  HELICOPTERS,  I:.*®,,  73;  IP:  2908,  Mil;, 
3520;  V:  6390 
AMBULANCE  PLANES 

equlpmenti  1: 26,  l5®S;fl  715;  IP:  2326 
Great  Britain,  PI:  3487 
Spain,  PI:  2746 

Ai@ULAN.CES'  us  'Crash'  ambulances 
AMEBIASIS  8fi£  Intestinal  diseases 
AMINO  ACIDS  f;see  also  Ethlonlne) 

SffSCtS'  on  fatigue,  IP:  3213 
AMINO- ACETIC  ACID  isfi.  Glycine 
AMINOPHYLLINE 

effects  of  respiration,  IV:  5026 
AM1NOPYRINE  (Pyramldon) 

effects  on  anoxia  tolerance,  P:  1400 

AMPHETAMINE  AND  DERIVATIVES  (Benzedrine, 
Dexedrlne) 
effects  on: 

fatigue,  P:  1915;  IV:  4323,  4757,  4758,  4780; 

V:  6365 

pilot  performance,  1: 353,  804 
psychomotor  performance,  1: 353  ,  804;  P:  1549, 
1915 

general  physiological  effects,  P:  1227,  1228! 
general  psychological  effects,  f:  38 
use  In  motion  sic  knee*,  P:  1223 
AMYL  NITRITE  m  Nitrites 
ANALEPTICS'  See  Amphetamine!;  Drugs 

ANALGESICS  see  Acetylsallcyllc  acid;  Codeine; 
Meperidine;  Methadone;  Morphine,  Opium 

ANALYSIS  an  Job  analysis.  Also  see  mwter  condi¬ 
tions  analyzed,  e.  g. ,  Accidents,  analysts 
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ANALYZERS 

physiology,  B:  1837,  1098:,.  1'939,  2079,  2112:; 
m:  3488 

ANATOMY  see- under  Auditory  cortex;  Ear-;  Laby¬ 
rinth 

ANDROSTERONE 

effects  on  fatigue,  IV:  487n9> 

ANEMIA  see,  Blood  loss 
ANESTHESIA 

ef.ects  of  altitude,  V:  5885 
effects  on  cold  tolerance,  ffl:  2448 

ANESTHETICS  ftsee  also  name  Si  of  Specific  anesthet¬ 
ics,  e.  g. ,  Barbituric  acid'  derivatives) 

'effects:  on; 

anoxia  tolerance,  IV:  5120 
blood  pressure,  1: 1(96 
respiration,  Os  1276 

ANGULAR  ACCELERATION  afi£  Rotation 
ANIMAL  CONTAINER  ATMOSPHERES 
regeneration,  V®  6694 

ANIMAL  'CONTAINERS  '((SEALED) ,  OsT*®?!;;  B:  307®,, 
3234 

air  conditioning,  V:  6694 

ANIMAL  EXPERIMENTS  see  under  Anoxia  tolerance; 
Artificial  respiration;  Bailout;  Balloon  flight;  Cold 
acclimatization;  Cosmic  rays,  biological  effects; 
Decompression  chambers;  Heat  tolerance;  Hyper¬ 
capnia;  Hypothermia;  Microwave  radiation  toler¬ 
ance;  Rocket  flight;  Space  flight;  Space  flight  (Or¬ 
bital);  Temperature  regulation.  Also  see  Hiberna- 
itpfs 

ANOREXIA  see  Appetite 
ANOXEMIA  See  Anoxia 
ANOXIA  (see  also  Altitude;  Asphyxia) 
aftereffects,  V;  57.51,  5925 
cause  of: 

accidents,  V:  6436 

apnea,  |:32)H,  6681  ffl;  2489;  IV;  3844  ,  3:842;,  583® 
hyperventilation,  I: '1.661,  451 
effects  on: 

aciUOn  potentials  of  spina!1  Cord1,  IV:  4202’ 

adrena®  glands,  Ml!1,  014;  >1'!  1582:  ffl:  2527, 
2936;  IV:  5041,  5108 
alveolar  carbon  dioxide  tension,  8s  213 O' 
alveolar  oxygen  tension,  B:  2®30 
auditory  fatigue,  IV:  4409 
autonomic  nervous  system,  H:  1689 
behavior,  IB:  2:506 

blood,  1:98,  256,  545,  630;  B:  994,  1045,  1392, 
1421,  1783;  BI:  2398,  2937;  IV:  4903 
blood  catalase  content,  ffl:  2804 

blood  ce  lls,  1: 306  ;  B;  988,  1479  ,  4484',  1099), 
2207:  ffli:  2368;  IV:  5050 
blood  coagulation,  IV :  4465);.  V:  5944 
blood  distribution,  V:  5929 
blood  li'ptd  content,  IV:  4465 


blood  pH;  IV:  5050’ 

blood  plasma,  IV:  4601 

blood  potassium  content,  V:  5947 

blood  pressure,  B:  1476;  IB:  2825,  3238';  IV:  4889 

blood  sugar,  ffl: 3694];  V;  596® 

blcod  vessels,  B:  1689 

retinal  blood  vessels,  I:  680 
body  fluids,  B:  994;  ffl:  2398 

body  temperature,  1: 194,  1(9:5|  fV:  3949,  4794, 
4795,  4796;  V:  5928,  5949 
body  weight,  ffl:  3397 
bone,  B:  >142® 

brain,  I:  584;  B:  2066;  ffl:  2459,  3094,  3099; 

IV:  5068;  V:  5925,  6551 
brain  activity,  |  388,  401,  587,  609;  ps  98®, 
1065,  I®47(,  1328;  1077,  1836,  2283;; 

IV:  5183;  V:  5958 

centra®  nervous  system,  BI:  2509 
Cerebrospinal'  fluid  pH',  ffl:  2809) 
ehemoreceptors,  ffl:  2406 
circulation,  1: 128,  194,  195,  386,  569,  80St; 

B:  1055,  1056,  1147,  l."01,  2129;  IB:  2822, 
2962,  3083,  3237,  3431,  3444;  IV;  4692, 
4693,  '51'®®,  5416;  V:  5908,  5930,  5931, 
5950;  5951 

cerebral  circulation,  IVi  4645 

pulmonary  circulation,  ®:  106,  107,  126:,,  ®29, 
304,  568,  569;  B:  1339,  1340,  1471,  1526, 

1979,  2053,  2144,  2145;  BI:  2413,  2621, 

2904,  3240,  3466,  3511,  3647;  IV:  400®, 

4150,  4328,  4528,  4954 

renal1  circulation,  B:  1 101.,  1102 
retinal  Circulation;,  Is  502;  10.93' 

reviews,  Vi  5944 
cochlea,  I:  558 

digestive  system  function,  II:  1386,  i'982:,,  1983; 
V:  5835 

drug  action,  1:108.';,  275.-,  8631;  B:  101:5;  ffl:  2626 

electrical  potentials  of: 

cochlea,  I:  896;  B:  il®8,  2275;  ffl:  2805; 

IV:  4025,  5070;  V:  5940 

meninges.  V:  5346) 

electroencephalogram,  I;  28?:,  413,  821,  823, 

906!;  O:  ®3&®,  2126,  MM.-,.  2279;  ffl:  2:469|, 
2505,  2976,  3335;  IV:  401®,  47.40) 
.eiecitforetihP^lin',  Os  .2®1'2!;,  IV:  47(49;;  Vc  594(5 
enzyme  activity,  V:  5858,  5936 
epinephrine  excretion,  Vs  546® 
fertility,,  Vi  8326 
'heart,  IB:  2937,  3011;  IV:  5108 

myocardlac  tissue,  I:  565;  B:  1718 

heart  funeition,  gs  1'7®7;  ffl's  3027,  3524:,  85261! 
IV:  3750,  4444;  V:  5952 

balUstoc ardiogram ,  B:  1801 

electrocardiogram,  'L  884;  Os  981,  1945, 

2293;  ffl:  2344,  2505,  2508,  2818,  3381; 

IV:  3699,  4059,  4237  ,  4238,  4288;  V:  5937 
pulse  rate;  11:  1644,  1945;  BI:  2819.  2936; 

IV:  4059 
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hematopoiesis,  IQ:  2814 
hyperthermia,  IV"  4485' 
hypophysis,  IV:  5041 
hypothermia,.  V:  59)11 
lnteroceptors,  II:  965 
thtfaeranlal  pressure,  1: 405;  D:  1476 
kidney,  V:  5938 

kidney  function,  I:  108,  109,  '77'  •  n:  974, 

1392,  2076,  2205;  IV:  3697,  4031,  4032; 

V:  5913,  5941 

liver,  HI:  2936;  V:  5936,  5938 

lung,  1: 404,  470;  Q:  1264,  1432;  111:2622 

lymph,  V:  5956 

lymph  flow,  m:  3028;  V:  5956 
memory,  m:  2506;  IV:  5068 

mental  performance,  I;  164,  167;  ID:  2486, 

2487;  IV:  4688,  5024”,  V:  5933,.  5943,  5960 
metabolism,  1;  469,  565;  S:  1036 

endogenous  formation  of  carbon  monoxide, 

<1:  1784;  ID'.  2481 

oxygen  consumption,  I:  187,  469,  565;  H:  988, 
1036;  S:  3289;  IV;  4692,  4794,.  47.95;, 

V:  5928 

metabolism  of  organs: 

bone  marrow,  0:  1984,  1985;  IV:  4903 

brain,  1:  967,  969,  mi's,  i'32®,  V909),  |9!0;, 
2085,  2111;  001:2956,  3549;  IV:  5056; 

V:  5921,  5958 
cochlea,  V-i  5946 

heart,  I:  565;  0:  1261,  1262,  1266,  1267; 

0:  2362,  2508,  2866,  3525;  V:  5917,  5923 

liver,  IV:  3794,  4489;  V:  5920 
muscles,  0:  1793,  2097;  01:3577;  IV:  5104 
spleen,  ®:  1984,  1985 
tissues,  V:  5910 
metabolism  of  substances: 

carbohydrates,  0: 1261,  1262,  1266,  1267, 
1909;  IV:  3996,  4489 

electrolyte  distribution,  IV:  4736;  V:  5422 

glutamine,  0: 2097 

Iron,  IV:  4903;  V:  5965 

ketones,  0: 1681 

lactic  acid,  ID:  3577.;  IV:  5104 

lipids,  ID:  3049 

nicotinic  acid,  V:  5964 

nucleic  afld',  B 1984',  1985;  V:  594,6 

phosphorus,  0: 1496,  1793!,,  2111 

potassium,  0:1266;  IV:  4601,  4602;  V:  5923 

proteins,  V:  5948 

riboflavin,  V:  5964 

sodium,  ID:  2742 

milk  cbmposiaon',  0:  *47®,  14'60>;  IV:  4253 
muscular  function,  1: 4 92;,  854 
muic.uiar  system,  1: 386,  492 
nerves,  0:364! 

neuromuscular  performance,  O:  1009,  1677 


neuromuscular  reactions,  ID:  2505 
nuclear  radiation  tolerance,  IV:  3776 
oxygen  tension  of  vitreous  humor,  V:  5335, 

5766 

pancreatic  secretion,  V:  5922 
performance  of  aviators,  D:  1113 

psychomotor  iperformance,  D:  1186,  I835i; 

IV:  4239,  5024;  V;  5959,  5960,  6365 
pupl'l  size,  1: 312 
reasoning,  ID:  3133 ,  3134 

reflexes,  0:1782  ,  2300;  ID:  2962;  IV:  48*14!;. 

V:  5751 

carotid  sinus  reflexes,  D:  1345;  V:  5916 

conditioned  reflates:,.  1:  609,  <6'l2l;,  0:  1835, 
1836,  1933;  0:  2388,  3355 
reproductive  system,  O:  1678 

respiration,  t  101,  128,  165  ,  304  ,  321,  401,  404, 
456,  460,  470,  568,  608,  630,  672,  726, 

803;  0:  1066,  1056,  1057,  1098,  1143,  1147, 
1476,  1839,  1979,  2091,  2129,  2283; 

ID:  2388,  3488,  2587,  2753,  2820,  2962, 
3127,  3289,  3371,  3395,  3597;  IV  3997, 
4059;  4560;  4674,.  5111,  5)116;  V;  5346, 

iCTYriO'  cniitf'  'C'osm  'ir’AAre-  •' 

results  of  personality  tests,  IV:  4688 
sensory  perception,  V:  5530 

auditory  perception,  0:  2iI79;;  ID:  2729; 

IV':  4409 

brightness  discrimination,  1:  245 
epipr  vision,  It  175;  S:  2064!;  fiB  2066 
dark  adaptation,  I;  141 
depth  perception,  I:  242;  01  1661;  IV:  3929 
flicker  fusion  frequency,  HI:  2480,  3385 
retinal  adaptation,  I:  243,  247 
visual  perception,  1:  192  ,  312  ,  339:  0:  1088, 
1089,  1393,  1941;  m  3413 
shivering,  V:  5934 

spatial  orientation,  0:  2821;  IV:  4831 

spinal  cord,  HI:  3099 

spleen,  IV:  4418 

standing  potential,  I;  217 

temperature  regulation,  1: 194,  195,  468 

thrombocytes,  IV:  4465 

tissue  fluid  distribution,  H:  1718 

urine  composition',  0:9741:;,  IV:  49801,.  498®*  4982, 
V:  5948 
uterus,  I:  859 

work  capacity,  B:  1032:  0:  3109* 

X-ray  tolerance,  0;  1913;  HI:  3352 

igeneral  physiological  effects,  1: 396,  421,  570,  660; 

0:938,  988,  !13|),  MM,  1782,  1932,  1933; 
HI:  2871,  3024,  3500;  V:  5959,  6541 
test  methods,  IV:  4962 

genera!  iphysiplogica!  ifacitprij,  *0: 1799;;  0:  3267, 
3500 

genera!  peychol ogi c al  effects,  0(|  3667;  IV:  4:347(„ 
5190 

;pathp:lipglfal  effects,  V;  5957 
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protection,  V:  8541 
relation  to: 

alertness,  H:  1325 
fatigue,  U:  1325 
sleep,  II:  1325 

resuscitation,  HI:  2830,  2956;  IV:  3841,  5031 
foie  of: 

adrenal  glands,  1:491,  539,  611,  614;  IV:  4693 
autonomic  nervous  system,  II:  147,9,  1481,  1983 
chemoreceptore,  V:  5950 
hypophysis,  1: 614;  II:  2207 
thymus,  1: 491;  El:  2936 
terminology,  m:  3514 
tolerance  see  Anoxia  tolerance 
treatment,  1:400,  570;;,  g;  942,  1933;  El:  3500 
warning  devices,  1: 217  ,  450,  545;  111:2373,  2703; 

IV:  3773,  4647 

ANOXIA  ACC  LIMA  TIZATION  see.  Altitude  acclimati¬ 
zation 

ANOXIA  TOLERANCE,  1:205;  1:  1617 
animal  experiments,  m:  2850,  2962 
effects  of: 

altitude  acclimatization,  IV:  4239',  4598 
blood  loss,  0;  1252 
Cold,  E:  1972 

drugs,  1: 608,  821,  823;  E:  1400;  01:2468;  V:  b955, 
5962 

adrendc ortlc otroplc  hormone,  0:  2121; 

IV:  4598 

alcohol,  E:  1400;  IS:  3365;  IV:  4659 
amlnopyrlne,  E:  1400 
anesthetics,  'IV:  5120 

antlhlstamlnlcs,  1: 165;  E:  993,  1099;  IV:  4492 
ascorbic  acid,  V:  5963 
barbituric  acid  derivatives,  B:  1400 
Centropneln,  1:821,  825!;  10:3349 
chlorophyll,  E:  1400 

chlorpromazlne,  E:  1221;  Hi:  5349;  IV:  4029; 

V:  6354 

cobalt  compounds,  IV:  5164 
cortisone,  El: 3528;  IV:  3743 
Dlamox,  IV:  3933 
Dlbenamlne.  1: 321 

dlmenhydrlnate ,  1:  831,  823:;  IE:  3350 

dlphenylhydantoln,  E:  1400 

efgotamlne,  0:  1400 

flavones,  V:  6362,  6366 

foUc  acid,  El:  2647 

glucose,  1:821,  823 

glycyrrhlrtn,  IV:  4309 

histamine.  IE;  2775);  IV:  3762:  V:  5824 

methenamlne,  IV:  3762;  V:  5824 

Metraxol,  E:  1400 

morphine,  IE:  3529 

nikethamide,  E:  1400 


pilocarpine,  1: 608 
ipfocyne,  1: 398 
purine,  El:  2647 
pyridine,  IE:  2647 
streptomycin,  V:  8368 
vasopressin,  1:608 

vitamin  E,  El:  2469,  2817,  2818,  2819 

environmental  temperature,  I:  122;  E:  1307,,  1620 
V:  5957 

heat  acclimatization,  IV:  4350 
hypocapnia,  BI:  3051 
hypothermia,  El:  2850;  V;  5919 
sensory,  deprivation,  V;  5933 
starvation,  E:  1873;  IE:  3251 
water  Intake,  V:  5918 
X-rays,  1: 536;  E:  1668,  1673;  IE:  3251 
evolutionary  aspects,  fl:  2108 
psychological  factors,  IE:  3596 
relation  to: 

age,  E:  1626;  V:  5912,  5918,  6289 
body  temperature,  E:  1400;  IE:  3230 
carbohydrate  fn-  tabollam,  IE:  3191 
hemoglobin  composition,  IV:  4308 
phosphorus  metabolism,  IE:  2776 
polycythemia,  IE:  3582 
fftBfti  circulation,  0:  1102: 
role  of: 

adrenal  glands,  IE:  2937,  3239 
autonomic  nervous  system,  El:  3239 
blood  sugar,  IE:  30 51 
central  nervous  system,  0:  2086 
chemoreceptore,  E:  1221 
spleen,  FV:  4344 
ANTIBIOTICS  agfi  Terramycln 
ANTIBODIES 

effects  of  hypothermia,  IV:  3797 
ANTICHOLINESTERASE 

eEects  on  nystagmus,  El:  3241 
ANOT-G  DEVICES,  IV:  t  J81,  4719,  5173 

ANTI- G  PROCEDURES  (Crouching,  Straining,  Valsal¬ 
va  maneuver),  1: 902;  IV:  4531 

ANT1-G  SUITS  it lae*'  also  Space  suite)',  I:  51:  IE:  2312; 

IV:  4205,  4719,  5161;  V:  5784,  5786;  5459, 
6469 

effects  on: 

acceleration  tolerance,  V :  5765 
ballistocardiogram.  IV:  5049 
positive  acceleration  tolerance,  IV:  4531 
respiration,  IV:  5049 

evaluation,  I:  902;  E:  1749,  1829;  IE:  2599,  3468; 
IV:  3808,  4533 

ANTI-G  VALVES,  E:  2150;  IE:  2453  ,  3517 
ANTIHISTAMINICS  al«n  A.itlstlne;  Benadryl; 
Cycllslne;  Dlmenhydrlnate;  Promethazine:) 
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administration,  PC  1438 
effects  on: 

anoga  tolera"-.e,  1. .  65s  P:  993,  4099.;  rV:  4492 


circulation,  IV:  5167 
congestion  of  nasal  passages,  It:  1438 
electroencephalogram,  IV:  4718 
hyperoxla  tolerance,  IV:  4281 
nystagmus,  m:  3373 
respiration,  1:165;  II:  993,  1098,  1099 
sedative  effects,  IV:  4716 
use  In  motion  sickness,  II:  1372,  1509;  V:  6323 
ANTISTINE 

use  in  motion  sickness,  1: 142 

ANXIETY  (see  also  Claustrophobia;  Mental  stress') 
I:  496 
caused  iby; 

acceleration,  B;  1474 
avoidance  conditioning,  V:  5710 
blast,  3: 1859 

flight  duty,  1:21,  41,  767;  P:  1435;  m:  2719, 
2763,  2781,  2782,  3092,  3593,  3595,; 

IV;  5125;  V;  5723,  57.29,  5732 

Jet  plane  piloting,  W:  3799;  V:  5734,  5739 
parachute  Jumping,  V:  5735 
stress-,  IV:  3791 
effects  of  rest,  >Bs  1097 
effects  on: 

acceleration  tolerance,  V:  '5.772 

auditory  perception,  m:  3470 

behavior,  IV:  4661 

circulation,  Pc  1891 

equilibrium,  0;  1609 

finger  tremor,  P:  1991 

flicker  fusion  frequency,  P:  1609;  PI:  3394 

learning,  1;  1292,  2163;  IP:  3159;  fv:  4661; 

V:  5722 

mental  performance,  P:  1647;  PI:  3159 
neuromuscular  performance,  IP:  3394 
perspiration,  P:  17,66:,  1767 

ipeychomotor  performance,  I:71'8v  PI:  2642,  3-159 - 
IV:  4276,  4603 
reaction  time,  IV;  4278 
reasoning,  P:  1761 
visual  perception,  IP-:  3470 
general  physiological  effects,  IV:  4813 
general  physiological  factors,  jp  17. -1.9- 
psychologlca'l  factors,  P:  1437,  171-9;  -IP:  3664 
relation  to; 

mental  ability,  IV:  4453 
personality,  D:  1632 
test  methods,  IV:  4453;  V:  5731 
treatment,  P:  1437:  PI:  2782 ;  V:  a, ai 


ANXIETY  PRON'ENlESS!.  1:496 
relation  to: 

elec tr oenc ephalogram ,  1: 853;  P:2204;  V;  6422 
hlppurlc  add  metabolism ,  P:  1053 
personaUty,  V:  5735 

test  methods,  1: 168,  853;  P:  1459,  1!657„  2203, 

2204;  PI:  2372,  2807,  357.2,  3573;  IV:  4437, 
4568,  5124,  5125,  5155;  V:  5732,  87331  ” 

tests,  P:  2202 
APNEA 

cause  of  acidosis,  V;  5352 
caused  by: 

anoxia,  1:321,  608;  PI:  2489;  IV:  3841,  3842, 

5031 

hyperventilation,  PI:  2653;  rV;  4071 
time  factors,  m:2872,  287.3 
pressure  breathing,  IV:  5160 
effects1  on: 

action  potentials  of  phrenic  nerve,  IV:  4074 
circulation,  IV:  4173-;  V:  5310 
kidney  function,  IV:  41'73 

pulse  rate,  V:  5352 

general  physiological  effects,  IP:  3635 
time  factors,  IV:  3842 
APNEA  |V©MJNil A0Y)i 
effects  of: 

acidosis,  B;  3510 
hjmercaphla,  P:  1100 
hyperoxla,  P: 1100 
hyperventilation,  11:1100 
physical  work,  IV:  51-63 
effects  bn: 

alveolar  carbon  dioxide  tension,  IV;  5193 
alveolar  oxygen  tension,  IV;  5193 
blood  carbon  dioxide  tension,  PC  1418 
iblbbd  oxygen  tenitbh,  1: 403:,  54'4',,  705;  Pc  li'1'8),, 
1943;  IV:  4137;  V:  5332 

bipod  pressure,  V;  5332: 
circulation,  l;705i;  0;  1943 
electrocardiogram,  V:  5331 
pulse  rate:,  1: 705.;  p:  1(94®;:  Be  35115 
reaction  time,  V:  5678 
respiratory  gases,  C:  1100 
tests  see  Apnea  test 
time  factors,  P:  1418;  fWS  5T93 

APNEA  TEST,  B:  1976 

APOMORPH1NE  See  Morphine  and1  derivatives 
APPETITE 

effects  of  altitude,  Be  3178;  IV:  4254 
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SUBJECT 

APTITUDE  TESTS,  1:49,  272,  347,  389),  390,  391, 

394,  594,  604,  690;  708,  833;,  841,  842, 

9112,  915;  H:  1007,  1197,  1277,  1336,  1414, 

1415,  1595,  1618,  1716,  1780,  1947,  2073, 

2189,  2190,  2191,  2194,  2197,  2290,  2291, 

2294,  2295,  2296;  IB:  2816,  2867,  3101, 

3297;  IV:  4386,  5067;  V:  6209,  6210 

analysis,  H:  1059,  1469,  2018,  2292,  22931;  S:  2422, 

2668,  2764,  2854,  2926; V:  6217 

ARAMINE 
etlects  on: 

circulation,  IV:  4898 

pressure  breathing  tolerance,  V:  5351 

ARCTIC  under  Parachute  Jumping;  Rescue,;  sur¬ 
vival 

ARCTIC  AEROMEDICAL  LABORATORY,  1:  268',; 

V:  5246 

ARM  MOVEMENTS  (nee  also  Arm  tremor) 
effects  of  positive  acceleration,  D:  1206, 

ARM  TREMOR  flee  also  Finger  tremor) 
effects,  of: 

cold,  V:  6032 
beat,  V:  6032 
physical  work,  V:  6032 
ARMOR  .see  Body  armor 
AROUSAL 

effects  TOigalvanie  skin  response1,  V:  5720> 

ARTERENOL  *m  Epinephrine 
ARTERIAL  PRESSURE  see  Biood  pressure 
ARTERIOSCLEROSIS 
caused  by  cold,  Vs  6040 
relation  to  age,  1: 676 
ARTHRITIS 
effects  of; 

altitude,  1:521 
ibafometric  preseure,  I;  521 
ARTIFICIAL  HIBERNATION  Hypothermia 

ARTIFICIAL  RESHRATION  fees  also  Electrophrenlc 
respiration;  Pressure  breathing;  Reaplrators  (Mechan¬ 
ical;  Resuscitation),  H:  1355,  1576,  2122,  2*55 

animal  experiments,  HI:  3686 
effects  on: 

blood,  H:  1578 
circulation,  HI:  3158 
ASCORBIC  ACID  (Vitamin  C) 
effects  on: 

adrenal  glands,  IV:  4085 
anoxia  tolerance,  V:  5963 
cold  acclimatization,  IV:  4048; 

cold  tolerance,  01:2512,  2688,  2689,  2747,  299il, 
3070,  3642;  IV:  3862:  V:  5983 
dark  adaptation,  H:  1458 
liver  metabolism,  HI:  2658 
oxygen  consumption,  HI:  2658 


In  adrenal  glands,  H:  1012;  ID:  2417 
ASCORBIC  ACID  METABOLISM 
effects  of: 

cold,  H;  1842;  HI:  2689,  2995;  IV/:  4049 
hormones,  IV:  4664 
hyperoxla,  IV:  4214 
stress,  IV:  4664 
role  of  thyroid  gland,  HI:  31'93 
ASPHYXIA  f.see  also  Anoxia),  H:  1433 
ASPIRIN  see  Acetylsallcyilc  acid 
ASTHMA 

effects  of  altitude,  IF:  3269;  V:  6347 
ASTRAGALUS  INJURIES  SSS.  Leg  Injuries 
ATHEROSCLEROSIS  see  Arteriosclerosis 

ATM06PHERES  see  under  Helicopter  cabins;  Mars; 
Venus.  AlaO  see  Animal  container  atmospheres; 
Cabin  atmospheres;  Planetary  atmospheres;  Space 
cabin  atmospheres:;  Upper  atmosphere 

ATMOSPHERIC  PRESSURE  nee  Altitude;  Barometric 
pressure 

ATOMIC  EXPLOSIONS 

effects  on  visual  perception,  1: 886 
ATROPINE  AND  DERIVATIVES 
administration,  H:  1612 
effects  TO; 

dark  adaptation,  V:  6371 
eiectfocafdlofrarh,  1: 392 
heat  tolerance,  V:  5976 
salivary  glands,  O;  1612 
[general  psychological  effects,  V:  6373 
use  In  motion  sickness,  IV:  4715 
vasoconstrictor  effects,  Is  566 

ATTENTION  iMe  Alertness;  Arousal 

ATTITUDES  alao  under  the  various  personnel 
categories,  e.  g. ,  Officers,  attitudes.  See  also 
Behavior;  Motivation;  Religious  attitudes) 

test  methods,  IV:  4185 

ATTRITION  see  under  Aviators,  training;  Personnel, 
training;  Pilot  candidates,  training;  Pilots;  Pilots, 
training 

AUDIOMETRY  nee  Hearing,  test  methods 

AUDITORY  ADAPTATION  (  nee  also  Tympanic  muscle1 
reflexes)',  ft  9*7;  ®:  I  I'74,  1546;  *65'4  «#Mf  IV:  409% 
4‘4ir6'„  5*56;  '5*54  '5*591;,  V:  f  55*,,,  '5672:,, 

5581 

AUDITORY  CANAL  see  External  ear 

AUDITORY  CORTEX 

anatomy,  IV:  4284,  4701 
physiology,  IV:  4284,  4701 


SUBJECT  INDEX  Autokinetic  phenomenon 


AUDITORY  CUES 

effects  on  speech  Intelligibility,  Rfs  4561 

AUDITORY  FATIGUE,  1: 292,  360,  488,  489,  663,728, 
729,  777,  9i7;  0:  941,  11301,  1'536,  1:637  , 
1540,  1541,  1650,  1704,  1868,  1871,  1934, 
1990,  2178,  2179;  IQ:  2886,  2932,  3094, 
3196,  3420;  IV:  3934,  4099,  4101,  4537, 
4538,  5059;  V:  5556,  5566,  5571 

caused  by: 

electrical  stimuli,  V:  5601 
jet  plane  noise  (Interior) ,  ID:  2665 
effects  of: 

anoxia,  IV:  4409 
auditory  stimuli,  ID:  3196 
effects  on  mental  performance,  V:  5760 
relation  to  deafness,  fV;  4140 
test  methods,  IV:  4539 
tests,  IV:  4360;  VI  5508,  5509,  5573 
time  factors,  IV:  4413,  4414 
AUDITORY  FLUTTER,  D:  1950 
AUDITORY  HABITUATION,  IV:  4345 
AUDITORY  N'ERVE 

action  potentials,  1: 917 

AUDITORY  P ERC E PTION  (’see  also  Auditory  adapta¬ 
tion;  Auditory  fatigue;  Auditory  flutter;  Loudness 
dlScflnjihatlon;  Pitch  discrimination),  1: 542,  7.21,  722: 
effects  of: 

airplane  flight,  V:  5772 
altitude,  Vi  5842 

anoxia,  Q:  2179;  ID:  2729 ;  fVi  4409 
anxiety,  Di:  3470 

barometric  pressure,  I;  669;  v:  5878 
binaural  hearing,  ID:  2482;  IV:  3838: 
dlmenhydrlnate,  D:  1389;  tU:  3661 
ear  pressure  gradient,  FV:  #1® 
earphones,  IV:  5205 
Illumination,  V:  5638 
IJaw  movements,  D:  1420 
light  Stimuli,  D:  1489;  IV;  4884 
’monaural  hearing,  ID:  2482  ;  IV:  363® 

noise,  0:  H003,  11  HO,  1301,  1536!,  11868!,,  :2®7>Sy 
2179;  IV:  4099,  4538,  4708 ;  V;  5567,  56.74' 
rotation,  S:  1*837 ;  V:  5793 
side-tone,  IB:  3648 

sound,  D;  1540,  1541 ;  ID:  2886 ;  IV:  4‘4'f5 
speilCLng,  IV:  3754 
starvation,  D:  1663;  IV:  3903 
general  physiological  factors;,  >|0i;  299(2;  IV:  4339 
handbooks  and  treatises,  V:  5595 
of  partially  deaf,  1: 462,  837 
physical  factors,  V:  6609 
ip^ChologlcailnfacltOFSv  ID(:  2912;  IV:  4339' 
relation  to: 


bone  conduction,  I:  918;  D:  1317,  1420,  1454, 
1542,  2303;  ID:  2496 

electrical  potentials  of  cochlea,  V:  5878 
pain,  ID;  2788 
research,  ffl:  1969 
research  centers,  IV:  4832 
role  Of  cochlea,  V:  5547 
tests,  D:  1950 

thresholds,  I;  869,  917;  D:  1730,  1912 

effects  of  vestibular  stimulation.  V;  5793 
relation  to  color  Vision,  V:  5482 
time  .actors,  IV:  5153 

AUDITORY  SIGNALS  (see  also  Warning  devices 
(Acpustleal) 

effectiveness,  V:  5564,  6456 
effects  on: 

psychomotor  performance,  TVs  4844 
reaction  time,  D:  2123 

lntelllgtbUif,  1: 189*;  0:  MB®,,  1178,  1336,  1959, 
1960,  1961;  ID:  2536,  2555;  V:  5588 

effects:  of: 

noise,  0:  940;  V:  5bou 
visual  stimuli,  D:  1856 
relation  to>  visual  signals,  V:  6657 
use  to  piloting,  IV:  4092: 

AUDITORY  STIMULI  ftsee  also  Auditory  signals; 
Noise) 

cause  of  deafness,  ID:  2364 
effects  on'i 

auditory  fatigue,  01:3196 
brain  activity,  V:  6080 
electrical  potentials  of  cochlea,  V:  5570 
electroencephalogram.  01; 3199;  v:  5570 
electromyogram,  V;  6067 
Intelligibility  of  visual  signals,  0:  1856 
labyrinth,  V:  6085 

ipsychomotgr  performance,  fV';  4375 
sound  localization,  0;  995 
visual  acuity,  IV:  4884 
visual  Illusions,  0:  21 19 
general  physiological  effects,  IV:  4026 
ldiophonlc  effect,  I:  343 
Intensity 

effects  on  reaction  time,  ID:  2994 
AUDITORY  TUBE  see  Eustachian  tube 

AUSTRALIA  see  under  Air  transportation  of  patients; 
Aviation  medicine;  Flight  surgeons 

AUSTRIA  see  under  Psychomotor  performance, 
research 

AUTOHYPNOSIS  (see  also  Fascination) 
caused  by  piloting,  V:  5748; 

AUTOKINETIC  PHENOM'ENON  see  Visual  Illusions’ 


Automatic  pilot 
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AUTOMATIC  PILOT  g££  Instrument  flight;  Instrument 
guidance  systems 

AUTONOMIC  NERVOUS  ACTIVITY  RHYTHM 
effects  of  stress,  IV:  4242 
relation  to  diurnal  cycle,  IV:  4242 

AUTONOMIC  NERVOUS  SYSTEM  (parasympathetic 
nervous  system;  Sympathetic  nervous  system) 

effects  of: 

altitude,  1;  1518;  v:  asoi 
anoxia,  II:  1689 
blast,  H:  2050 
byperaxla,  Q:  2057 
hyperthermia,  IV:  4207 
hypothermia,  IV:  4207 
rotation,  II:  1666 
examination',  1: 564 
relation  to  motion  sickness,  1: 738 
role  In: 

anoxia,  It:  1479,  1481,  1983 
anoxia  tolerance,  Hi:  32391 
circulation,  g:  1 546 ;  V:  6005 
hematopoiesis,  II:  1904,  1905 
hyperoxla  tolerance,  HI:  2845 
potassium  metabolism,  IV:  4602 
AVIATION  CADETS  Trainees 

AVIATION  CASUALTIES  t— a  also  Accidents;  Crash 
injuries) 

Identification  (see  also  subdivision  Post-mortem 
findings),  1:  698;  IQ:  2749;  IV:  4393 

World  War  g,  H:  1383,  1483 

AVIATION  DENTISTRY  flee  Dental  care;  Dental 
disturbances 

AVIATION  GASOLINE  see  Gasoline 

AVIATION  MEDICAL  ACCELERATION  LAB, , 
JOHNSVILLE.  PA.,  IV:  3759 

AVIATION  MEDICINE  fsee  alwn  Aviation  psychology; 
Dental1  service;  Military  medicine;  Space  medicine). 
It  100,  531,  559,  636,  67.8,  805,  811; 

D:  934,  1707,  1744;  HI:  2838,  3186,  3353, 
3871;  IV;  4078,  4543,  5127;  V:  5214  5217 
5218,  5219,  5750,  8245 

administrative  and  organizational  aspects,  Q:  1773; 

IQ;  2734 ;  IV:  4378,  4384,  4634,  4790,  4791, 
4825;  V:  5240,  5242,  5244,  5245 

bibliography,  IV:  4241 

congresses,  meetings,  and  symposia,  II:  1270,  1571: 
III  :  2833 

handbooks  and  treatises,  1: 97;  D:  955,  1858;  HI: 

2345,  2793,  2857,  3293!;  IV:  3807,  3926, 
4908;  V:  5227,  5234,  5235,  5236,  '6426 

history,  1: 315,  598,  879i;  H:  934,  143®,  1508,  1821, 
1923  ,  2270;  HI:  2667,  198®';  IV:  3819,  3820, 
4196,  4451,  4558,  4600,  4849,  5020,  5096 ; 
V:  5223 

World  War  H.  IV:  5166 
relation  to  psychosomatic  medicine,  IV;  4991 


research,  I:  6,  19,  748;  H:  937,  1180,  1434,  1499, 
1583,  1708;  IB:  2844,  2980;  IV:  3759, 

41165,  4732,  5013!,  5:0341;  V:  :52®2'„  5242; 

5250,  5251 

bibliography,  g:  1867 

use  of  electronic  equipment,  IV:  4905 

research  centers  (sfifijUfifi  Arctic  Aeromedlcal 
Laboratory;  Aviation  Medical  Acceleration  Lab. , 
JohnsvlUe,  Pa. ;  Royal  Canadian  Air  Force  Insti¬ 
tute  of  Aviation  Medicine;  School  of  Aviation  Medi¬ 
cine  (U.  S.  Air  Force);  School  of  Aviation  Medicine 
(U..S.  NaVy),  IV:  4823;  V:  5243 
research  methods,  IV:  4759 

schools  see  Centro  dl  Studl  e  Rlcercbe  dl  Medlclna 
Aeronautica;  Royal  Canadian  Air  Force  Institute 
of  Aviation  Medicine;  School  of  Aviation  Medicine 
(U,S.  Air  Force:);  School  of  Aviation  Medicine 
(’U.  S.  Navy) 

societies,  1: 1,  50;  IV:  381'9 
AVIATION  MEDICINE  (.by  country) 

Australia,  g:  1260;  IQ:  2636 
Belgium,  1: 283;  Q:  1377 
Brazil,  637;  g:  998;  1508 
Canada,  H:  2240,  2271; IQ:  2318 
’Denmark,  m:  3486;  vs  sail 
France,  1:7,02;;,  IV:  3947 

French'  west  Africa,  L  SeS 

Germany,  IV:  4885 
Great  Britain,  E;  1260 
India,  IQ:  3463 
Indochina.  I<;  182,  665 
fitly*  fi:  920;  gl:  3108;  3319 
Netherlands,  HI:  3666 

Sweden,  1:102;  H:1312,  1757;  01:2322,  2494,  3455 
Switzerland,  H:  2001,  2261;  01:3645 
Thailand,  HI:  3345 

United  States,  1: 639;  Q:  937,  1180,  1499*  1899; 

IQ:  2390,  2992;  IV:  4451,  4698,  4733,  4825 
AVIATION  PERSONNEL  flee  Personnel 

AVIATION  'PSYCHOLOGY*  g:1521;  HI:  2789,  3281; 

TV:  4277,  4278;  VI  6177 

AVIATORS  fsee  also  Aerial  gunners;  Air  crews; 
Bombardiers;  Navigators;  Pilots;  Space  crews) 

age  factors;  1: 644,  645,  6841;  g:  13)13!,  1483;  1824, 
1906 

attitudes;  1: 592;  Q;  1017,  1020,  1022,  1023;  IQ:  2370, 
3596,  3608,  3617,  3664 
test  methods,  H:  1011 

ctassmcatipn,  1:272;  H:  2073,  2194,  2196;  HI:  2854 
testing  conditions,  □:  1711 
contraindication  of  drugs,  HI:  283 1 ;  IV:  4248 
chlorpromazlne,  V:  5962 
quinine,  IV:  4289 

hearing  requlfements',  HI:  3055;  fV:  4500,  46541 
LlCidenCe  of: 

Intestinal  diseases,  IV:  37.20 
malaria.  fV:  37.20 
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peptic  Ulcer,  IV:  4131.,,  4556;  V:  6352 
psychoses,  V:  5744 
tuberculosis,  IV:  1131;  V:  6342 
tile  expectancy,  1: 685;  IV:  4593 
medical  histories,  II:  1483,  1006 
morale,  n:  1588 

test  methods,  HI:  3060,  3610;  V':  8280 
neuropsychiatric  fitness,  HI:  3157,  3310,  3505 
nutrition,  IV:  4434 

occupational  deafness,  1: 202,  777;  II:  007,  1301, 

2042:;  IH:  3000,  3062,  3405;  IV:  3718',  4495, 
4862,  5170;  VI  5565 

follow-up  studies,  IV:  4886 

‘Occupational  diseases,  B?  2047;  S:  3377;  *Vt  3719; 
V:  6550 

occupational  hazards,  m:  3221;  v:  6550 
performance,  n:  1038,  8580;  ®:  2045,,  3608;  v:  6190 
effects  of: 

anoxia,  H:  1113 
diseases,  01: 3607 
hot  climates,  V:  6025 
Stresg;  1: 33;  fi1: 1113!;.  IV:  50** 
relation  to  age,  fi:  2093 
test  methods,  0: 1824 

personality,  H:  1587,  1632,  2280;  IH:  3072,  3389; 
3M4 

physical  fitness,  D:  1077,  1838:;  11:  2843;  IV:  3947, 
4813 

rating,  0:1231,  1327,  1648;  H:  2946,  3329,  3612, 
3614;  IV:  5137;  V:  6|90 

selection.  Is  31,,  13.7,  140,  403,  774,  822,  90S; 

H:  1007,  1022,  1138,  1236,  1378,  1557, 
1588,  *6*0,  1618,  1782,  1773,  1870,  1899, 
*946,  1976,  2078,  2181,  2268,  2293; 

HI:  2521,  2668,  2827,  2867,  3187,  3*88, 
33*9,  5530;  3665;  IV;  4162,  4*63,  4168,. 
4243;  V:  5722,  6182,  8205 

testing  conditions,  HI:  3609 

ifatidAg,  I:  335i;  fi;  924,  927,  *0*7,  *020,,  *3-27, 

1377,  1394,  *588,  *590,  *625,  1762,  1773, 
3118;  IH:  2321,  2370,  3*90,  3548,  3608, 
3817;  IV:  3932,  3981,  4243,  4753,  4790, 
479*;  V:  6323,  6230;  6231,  6235,  5477 

attrition,  V:  6214 

handbooks  and  treatises,  IV:  4908;  VI  523o 

prediction  of  success,  H:  1589,  *625,  2287; 
mi;  2422  ,  2744,  3*02;  IV:  4549,  4697;  V': 
6217 

visual  requirements,  IV:  4188 

vocational  Interest,  Q:  1022,  1028,  1029;  2020, 

2*81;  V:  6184 

AVOIDANCE  CONDITIONING 
cause  of  anxiety,  v:  57  Hi 

BACTERIA  see  Escherichia  coU;  Microorganisms; 
Pseudomonas;  Salmonella 


BAILOUT  f«»*  alen  E.jection  from  aircraft;  Ejection 
seats;  Escape  capsules;  Free  fall;  Parachute  jump¬ 
ing),  I:  90,  241,  633,  809;  HI:  2909,  3225,  3314; 

IV:  5100;  V:  65*5,  6517 

animal  experiments,  V:  6528 

at  high  altitude,  I:  359,  435,  476,  634;  H:  *514 

fi*:  2332,  33§9;  IV;  3753;  4*43,  4335:;:  V:  65*3 

hazards,  V:  6528 

at  high  speed,  I:  173,  752;  H:  *5*4,  2*31;  IV:  4190; 
4579,  5001 
equipment,  IV:  6018 
at  low  altitude,  IV:  3865 
cause  of  Injuries,  V:  6351 
equipment,  IV:  3837,  4669 
hazards,  V:  6510,  6519,  6526 
research  methods,  V:  6685 
Statistics,  IV:  5098;  V:  6519 
training  devices,  V:  6507,  6680 

BALLISTOCARDIOGRAM  fas#  also  Ballistocardiogra¬ 
phy) 

effects  of: 

anoxia,  H;  1801 
antt-g  aillt*,  IV:  5049 
heat,  HI:  3542 
Hypothermia,  V:  5474 
jit  plane  piloting,  IV:  4642 
noise,  V:  6075 
physical  work,  Hi:  2504 
pressure  breathing.  □:  1191 
tobacco,  V:  6446 

BALLISTOCARDIOGRAPHY,  1:901;  S:  *80* 

BALLOON  FLIGHT,  IH:  2808;  V:  5249 
animal  experiments,  IV:  3919;  v:  5262 
general  physiological  effects,  V:  5252 
BALLOON  LAUNCHING,  □:  1628 
BANTHINE 

use  In  motion  sickness,  1:238 
BARBITURATES  see  Barbituric  acid'  derivativea 
BARBITURIC  ACID  DERIVATIVES 
effects  an: 

anoxia  tolerance,  H:  1400 
circulation,  □:  *964 
temperature  regulation,  |V:  5044 
use  In  motion  sickness,  IV:  47*5;  V:  0323 
BAROMETRIC  PRESSURE  f—  also  Altitude) 
effects  on: 

arthritis,  1: 521 

auditory  perception,  1: 669;  V:  5878 
circulation,  V:  5836 
drug  action,  B:  1705 
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middle  ear,  n:  2154 
skin,  1: 365 

BAROTRAUMA  ast  Aerotltla  media;  Sinus  barotrauma 
BASAL  METABOLISM  8fi£  Metabolism 
BATTLE  WOUNDS 

effects  on  air  transportability,  V:  6385 
BEHAVIOR  see  also  under  Teams 
analysis,  8:  1183 
effects  of: 

anoxia,  nt:  2506 
anxiety,  IV:  4661 
morphine,  V: 837,5 


nalorphine,  V:  6375 
relation  to  age,  B:  1298 
test  methods,  IV:  3741,  4843,;  V:  0183 
BELGIUM  nee  under  Aviation  medicine 
BEiLtJ^ONNA  (»ee  also  Atropine ;  ;SSo.poiaimlne)l 
use  In  motion  slclcness,  V:  6323 
BELTS  i£fi  Safety  belts 
BENADON  see  Pyrldoxlne 
BENADRYL,  (Diphenhydramine  hydrochloride) 


effects  on: 

fatigue,  IV;  4757 

mental , performance,  f:  6891  O'i  1917 
nystagmus,  IV:  3785 

psychomotor  performance.  B:  1549,  1914,  1915, 
1916 

use  lh>  motion  sickness,  I;  142,  231,  234,  236,  689, 
7,65  ;  8:1225 

BENDS  see  Decompression  Sickness 
BENTYL 

Use  In  motion  sickness,  1: 236 
BENZEDRINE  see  Amphetamine 


BIBLIOGRAPHY  «»»  under  Accidents,  prevention; 
Aviation  medicine;  Aviation  medicine,  research; 

Dark  adaptation;  Emergency  rations;  Form  percep¬ 
tion;  Human  engineering;  Jet  plane  noise,  effects  on 
hearing;  Job  analysis;  Leadership;  Man-machine 
systems;  Military  medicine;  Military  psychiatry; 
Motion  sickness;  Night  vision;  Noise,  general  physio¬ 
logical  effects:;  Noise,  measurement;  Noise,  reduc - 
tlon;  Psychomotor  performance:  Space  flight:  Spatial 
orientation;  Stress  sensitivity;  Target  tracking;  Ther¬ 
moreceptors;  Visual  perception 

BILIRUBIN  CONTENT  see  under  Blood 
BINAURAL  HEARING 
effects  one 

auditory  perception,  HI:  2482:  IV:  3838 
speech  Intelligibility,  IV:  3948 


BINOCULAR  VISION  (UAJXlfi.  Heterophorla;  Ocular 
convergence;  Ocular  dominance),  II:  979,  1211 

effects  of  Image  disparity,  HI:  3117 

relation  to  retinal  adaptation.  V :  5508 


role  Inc 

depth  perception,  8:  975,  1068,  1(2111,,.  1233, 

1315,  1901;  »:  2672,  2673,  2811,  2812, 
2979,  3268,  3480,  3532,  3538;  fV:  3962, 

4067  ,  5047;  V:  5509 

size  perception,  D:  1211;  IV:  4870 
visual  acuity,  HI:  3257 

BINOCULARS  8££  Instrumental  magnification 
BIOASTRONAUTICS  a££  Space  medicine 
BIOGRAPHICAL  INVENTORY,  L  811;  Ms  3823 
BIOLOGICAL  CLOCK  flfte  Biological  rhythms 

BIOLOGICAL  EFFECTS  see  under  Cosmic  rays; 
Ionizing  radiations;  Nuclear  radiations 

BIOLOGICAL  ORIENTATION  see  under  Homing  flgipns 

BIOLOGICAL  RHYTHMS  (see  also  Activity  rhythm; 
Adrenal  activity  rhythm;  Autonomic  nervous  activity 
rhythm;  Blood  cell  rhythm:  Body  temperature  rhythm; 
Excretory  rhythm;  Galvanic  skin  response  rhythm; 
Menstruation;  Metabolic  rhythm;  Ocular  rhythms; 
Pancreatic  rhythm;  Pulse  rate  rhythm;  Respiratory 
rhythm;  Sleep),  IB:  3020 

effects  of: 

activity  cycle,  IV:  4834 
endocrine  system,  IV;  4852 
environmental  factors,  IV:  3747 
Illumination,  IB:  2961 
Intermedin,  IB:  2804 
(line  estimation,  TV:  4105 
fetation  to: 

cosmic  ray  cycle,  IV:  3894 

diurnal  cycle,  Hi:  £o30,  2542,  2961;  IV:  389a, 
4105,  4990,  5030;  V:  5272 

lunar  cycle,  IV:  3895 
research  methods,  V:  5268 
BIOLOGICAL  WASTE  PRODUCTS  u ft  Feces,  Urine 
BIRDS  see'  Homing  pigeons 
BLACKOUT,  8: 1331 

electroretlnogram,  IV:  4532*  V:  5523 
relation  to  retinal  circulation,  B:  1693;  IB:  2682 
BLAST  (see  also  Wind  blast) 
cause  of  anxiety,  B:  1859 
effects  oni: 

autonomic  nervous  system,  B:  2050 

blood  oxygen  tension,  B*  1243 

brain,  1: 226 

circulation,  B:  1242 

ear.  H:  1008.  1329,  21v9 

eye,,  IB:  3386 

hearing,  Is  393 

lung,  1:225,  226;  IB:  2576,  2597 
nervous  system,  IB:  3386 
respiration,  B:  1242,  1I2431 

general  physiological  effects,  1: 224,  225,  226,  393; 
B: 1008,  1119;  IB: 2598 
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reviews,  IV:  4109 

gene  rail  psychological  effects,  P:  1859 
reviews,  IV:  4109 
reseifch  methods.,  IV:  3978 
BLAST  INJURIES 
first  aid,  P:  1119 

BLAST  TOLERANCE  (.«»»  also  Wind  blast  tolerance)  , 
V:  5832 

BLINDNESS  seo  Color  blindness 
BLEEDING  lieei  Blood  loss 
BUNKING 

role  In  visual  perception^  V:  5513 
BLOOD  also  Blood  cells;  Blood  plasma) 
bilirubin  content 
effects  of: 

altitude  acclimatization,  V:  5823 
food  Intake,  V:  5259 
relation  to  diurnal  cycle,  V:  5259 
calcium  content 

effects  of  hypothermia,  V:  5401 
carbon  dioxide  tension,  I:  222,  223  ,  899;  P:  1044' 
effects  of: 

apnea,  0s  14118 

carbon  dioxide,  B;  1259;  IH:  3429 
hyperoxla,  11:1695 
effecti  on  heart  (unction,  ®V:  432.9 
measurement,  0;  1066,  1259,  1694' ;  V:  5310. 
relation  to  respiration,  K  2872,  2873 
carbon  monoxide  content 

measurement,  IV:  3960,  5l!32 
catalase  content 
effects  of: 

altitude,  HI:  3197 
anoxia,  IB:  2801 
physical  work,  01: 2801 
cholinesterase  content 

effects  of  altitude,  IV:  4491 
distribution 

effecti  of  anoxia,  V:  5929 
effects  of: 

altitude,  1:355,  452,  625,  828,  899;  B:  1189; 

III:  3370,  3545;  V:  5895 

altitude  acclimatization,  I:  827;  HI:  3401;  V:  5840, 
5884,  5890 

anoxia,  1: 98,  256,  545,  630;  B:  994,  1045,  4392:, 
1421,,  1783 :  IB:  2398,  2937;  IV:  4903 

artificial  respiration,  B:  1578 
blood  loss,  B: 1252 

carbon  dioxide.  □:  1421:  IB:  3005,  3430 
carbon  monoxide,  1: 256;  B:  2266 
cold,  4: 448' 


cold  acclimatization,  V:  5979,  6042,  6043 
diffusion  respiration,  V:  5350 
environmental  temperature,  V:  6036,  6049 
explosive  decompression,  1: 529;  p:  1653 
heat,  f:  6T3!;  ©:  2568,  27.50,  27.54',  8449;  pf:  8834 
hibernation,  V:  5284 
hypercapnia,  P:  99.0> 
hyperoxla,  1: 604;  P:  990,  1739 
hypothermia,  IP:  2626,  2982;  IV:  50C3 
mental  Stress,  B:  1925 
noise,  1:449;  B:  1127,  1172 
oxygen  breathing,  H:  1578;  10: 2752 
pressure  breathing,  0: 1651 
respiration,  B:  990 
vibration,  B:  1175,  1176 
vitamin  supplements,  V:  6035 
electrolyte  content 

effects  of  hibernation,  IV:  4853 
igaS  bubble  formation,  IV:  3810,  4304 
iodine  content 

effects  of  cold  acclimatization,  V;  6017 
lactic  add  content 

effects  of  physical  work,  V;  6447. 
lipase  content 

effects  of  altitude,  IV:  4542 
relation  to  tuberculosis,  V:  6342 
lipid  content 
effects  of: 

altitude,  Vs  5900 
anoxia,  IV:  4465 
flight  duty,  4V;  4218 
relation  to  age,  I:  644,  646;  IV:  4218 
oxygen  tension,  |:  155,  222,  316,  403,  450),  452, 
544,  545,  824,  823!;  B:  |044,  1045,  4091 

effects  of: 

blast,  B:  1243 

carbon  dioxide,  p:  4259 

heat,  V:  6037 

hyperoxla,  0: 1895 

hyperventilation,  Ps  1521 

nitrogen  breathing,  0: 1930 

oxygen  breathing,  I  Vs  5126 ;  V:  8093' 

physical  work,  IV:  5126;  V:  6093,  6107 

pressure  breathing,  1: 452 ;  V:  5328 

voluntary  apnea,  1:403,  544,  705;  B:  1418, 
1943;  IV:  4137;  V:  5332 

effects  on: 

altitude  tolerance,  IV:  4704 
carotid  sinus  reflex ss,  IV:  5180 


Blood,  effects  on 
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coronary  circulation,  ED:  2381;  TV:  3713 

measurement,  H:  1066,  1240,  1244,  1259,  1694- 
ID:  3672;  V:  5340,  5355,  5357,  6003 

relation  to: 

alveolar  oxygen  tension,  II:  2269;  m:  2353; 
V:  5318 

sleep,  lit:  3598 
pH 

effects  of: 

snoods,  IV:  5060 
diffusion  respiration,  V:  5350 
hyperventilation,  ID:  3137;  V':  5327,  153361 
hypothermia,  m:  3273;  IV:  4002 ;  V:  5420' 
relation  to : 

altitude  tolerance,  IV;  4780 
phosphate  content 

effects  of  altitude,  IV:  4610 
plasmalogen  content 

effects*  Of  Veeabulaf  stimulation,  IV:  4644'. 
potassium  content 
effects  of: 

altitude,  W:  4817;  V:  5844 
anoxia,  V:  5947 


altitude  acclimatization,  1:356,  557,  826;  II:  2207- 
HI:  2473,  2696;  3342,  3364,  3569;  iV:  478*1;; 
V:  5823,  5841,  5847 

anoxia,  1: 306;  B:  988,  1479,  1481,  1699;  2207; 

HI:  2368;  IV:  5050 
carbon  monoxide,  ni:  2757 
cold,  fi:  1691 ;  v:  5767 
cold  acclimatization,  m:  2657,  3519 
combat  stress,  II:  1318,  1319 
conditioned  reflexes,  B:  1741,  19331 
diurnal  cycle,  ft:  1461 
fatigue,  H:  1461 
flight  duty,  IV:  4072  ;  V;  5754 
heat,  a?  2748,  3093;  IV:  4302 
hesperldln,  IV:  5103 


hibernation,  V:  5275 

hypercapnia,  m:  3003,  3428 

hypothermia,  iV:  4334;  V:  62.7b,  5475 

Jet  plane  piloting,  V:  5768 

mental  stress,  H:  1320 

noise,  S:  ilfl,.  1172;  IV;  3738,  3739 

physical1  work,  I:  348;  H:  2220;  ffl:  2748;  V:  6102, 
6113 


piloting,  V:  6174 


hyperthermia,  V:  5442 


restraint,  V:  5767 


•Beets  on  heart  function,  IV:  3893 
pressure  1^8  Blood  iprefjsuFe 
protein  content  isee.  Blood  plasms  proteins 
iierold  content 

effects  of  tumbling,  V:  5799 
sugar  content  lie#  Blood  sugar 
temperature 

•Beets  of  explosive  decompression,  n:  2210 
volume  ass  Blood  volume 
BLOOD  BANKS,  B:  i734 
blood  cell  rhythm 

relation  to: 

adrenal  activity  rhythm,  V:  5264,  5254 
diurnal  cycle,  V:  5258 

BLOOD  CELLS  (  j—  aim  Blood  cell  rhythm;  Erythpo- 
cytolyals;  Hematopoiesis;  Hemoglobins;  Polycythemia; 
Sicklemia;  Thrombocytes) 

distribution 

effects  of  cold,  V:  6021 
effects  of: 

adre nochrome,  V:  6125 
airplane  flight,  B:  1461:  ID:  2676,  2890,  3233 
altitude,  I:  348,  419,  448;  733  ,  791,  865;  fi:  1741, 
2006;  2216,  3022 ;  IV:  4781,  4801  ;V:  5850, 
5879,  5:882,  5939 


sound,  V:  6051,  6062 
starvation,  m:  3030 

Wess;  >1: 1316;  1319;  1320;,  1462;,  1691;,  y-:  157, f,| 

ultrasonic  Vibrations,  1:417;  n:1171.  1(172  ' 
1498;  HI:  2829  ’ 

metabolism 

effects  of  altitude,  V;  5881 
BLOOD  CHOLE8TEROL  uc  Blood,  tipld  content 
BLOOD  CLOTTING  see  Blood  coagulation 
BLOOD  COAGULATION 
effects  of: 

altitude,  IV:  3950 
altitude  acclimatization,  V:  5857 
■noKla,  IV:  4465;  V;  5914 
hypothermia,  V:  5404,  5449 

BLOOD  DONATION  sea  Blood  ibanka:;  Blood  lose 
BLOOD  FLOW  act  Ctrculation 

B  LOOD  LOSS 
effects  on: 

anoxia  tolerance,  II:  1252 
blood,  B:  1252 
circulation,  B:  1056 
hematopoiesis,  II:  1904,  1*905 
respiration,  □:  1056 
work  capacity,  ®:  1032;  HI;  2874 
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Body  fat 


BLOOD  PLASMA  (lncl.  serum;)] 
effects  of: 

adenosine  monophosphate ,  n:  1820 

altitude,  1:539,  554,  731,  7.61,  854;  Q:  1392;  V: 

5752 

altitude  '  llmatlzatlon,  V:  5867 
anendia,  I  V-  4801 
carbon  dioxide  IV:  3892 
cold,  n:  1992,  1993;  ID:  3547;  V:  5284 
cosmic  rays:,  1:204 
heat,  m:  2989 
heparin,  II:  1820,  1992 
hibernation,  V:  5289 
hyperthermia,  V:  5377 
hyperventilation,  V:  <5523! 
hypothermia,  V:  5374 
iSOUf  radiation,  V",  <5252 
Iron  content,  IV:  3868 
BLOOD  PLASMA  PROTEINS 
effects  Of: 

altitude,  V:  5900 
altitude  acclimatization,  V:  5873 
mental  stress,  V:  6130 
BLOOD  PLASMA  VOLUME 
effects  of  altitude,  S':  2705 
BLOOD  PLATELETS  gfifi  Thrombocytes 
BLOOD  PRESSURE  («eft  also  Cold  pressure  test) 
effects  of: 

abdominal  pressure,  8l  1106;  £0;  3085 

airplane  flight,  1: 844 

altitude,  H:  1169;  IV:  4464 

altitude  acclimatisation,  HI:  3131 

anoxia,  1: 196;  II:  1476;  S:  2825,  3238;  IV:  4889 

carotid  occlusion,  1:719 

cold,  IV:  3888 

drugs,  f:  196,  '608,  7>ll9;<  IV:  3888 
anesthetics,  1: 196 
epinephrine,  ED:  2825 

explosive  decompression,  D:  2023;  »v:  3774 

Flack  test,  ffl:  3326 

flight  duty,  HI:  3399 

heat,  IV:  3888 

hyperthermia.  V:  6024 

hyperventilation,  V:  5322 

hypothermia,  HI:  2881 

lntrapulmonary  pressure,  B:  1106 

oxygen  breathing,  IV:  4889 

Physical  work,  IV:  4464,  4481 

positive  acceleration,  *Vt  4506 ;  V:  5797 

postural  change.  nt:3131 

posture,  IV;  4481 


pressure  breathing,  1: 131,  397,  399,  406,  452; 

B:  1657,  1968;  HI:  2827  ,  2835,  2951;  IV: 

4249  ;  V:  5351  ~ 

respiration,  HI:  3443 
rotation,  H:  1348 

Valsalva  maneuver,  B:  1106,  1965 
voluntary  apnea,  V:  5332 
measurement,  IV:  5204;  V:  5313 
relation  to: 

adrenal  glands,  HI:  2770 
physical  fitness,  HI:  2648 
pulmonary  circulation,  H:2048 
BLOOD  SUGAR 
effects  of: 

altitude,  m:  3218 

altitude  acclimatization,  Q:  1263 

anoxia,  HI:  3691 

cold  acclimatization,  HI:  3169,  3519 
hyperthermia,  V:  5434 
hyperventilation,  H:  2282 
piloting,  1: 589 
stress,  HI:  2787;  tV:  4572 
veltthullr  stimulation  ,  IV:  4900 
reUtpon  to  periptrailan;  HI:  2892 
role  in: 

anoxia  tolerance,  HI:  3051 
cold  tolerance,  HI:  3051 
BLOOD  SUPPLY  see  Circulation 
BLOOD  TRANSFUSION 
equipment,  IV:  3829 

BLOOD  VESSELS  lim  aim  Carotid:  Coronary  blood 
vessels;  Hemorrhoids;  Retinal  blood  vessels;  Vascular 
tonus.  See-  algo  entries  under  Vasoconstrictor  effects) 

effects  of: 

altitude  acclimatization,  HI:  3294.,  IV;  3803! 

V:  5833,  5899 
anoxia.  He  1689 

cold  acclimatization,  V:  6002 
heat  acclimatization,  V':  6002 
mechanical  properties,  1:305 
BLOOD  VOLUME  fag»  a  Ian  Blood  plasma  volume,)) 
effects  of: 

altitude,  ffl:  2705,  2706,  3544 
heat,  IH:  3093 
hypothermia,  HI:  2637 
measurement,  HI:  3441 
BODY  ARMOR 

evaluation,  V:  6845 

BODY  CAVITIES  iiee:  Gas  In  body  cavities 
BODY  FAf 
effects  of: 

altitude  acclimatization,  HI:  3478 
heat.  1: 670 


Body  lat,  effects  of 
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physical  work,  I:  670' 
effects  on: 

cold  tolerance,  V:  5376 
skin  temperature,  IV:  3769 
role  in: 

hibernation,  V:  5291,  5292 

temperature  regulation,  IV:  3769;  V:  5378,  5459 

BODY  FLUIDS  t »ee  also  Blood;  Cerebrospinal  fluid; 
Lymph;  Tissue  fluids;  Water  exchange) 

distribution 
effects  of: 

accele ration,  1: 368;  B:  1441:  m:  2786 
cold  acclimatization,  V:  5979 
pressure  breathing,  IV:  411'® 
restraint,  HI:  2786 
effects'  of: 

anoxia,  II:  994;  HI:  2398 
environmental  temperature,  V-:  5969 
gas  bubble  formation,  V:  5341 
BODY  GASES  f.see  also  Flatus) 

effects  of  explosive  decompression,.  D:  2248 

•BODY  MEASUREMENTS  t— «  also  Foot  'measurements;; 
Hand  measurements;  Head  measurements.;  Somato- 
type),  I:  228;  f  :  1278,  1279,  1280;  ID:  2925;  IV:  4039 
Of  Inhabitants  of  mountains,  1: 861,  862;  rv:  4880 
relation  to: 
age,  1:656 

human'  engineering,  S:  3444;  4V:  4670  ;  V:  6472, 
6589 

statistics,  D:  2280;  ID:  3072;  IV;  4082;  V:  6290;, 

6589,  8607 

BODY  MOTION  PERCEPTION  fflft  Motion  percep¬ 
tion  (Passive) 

BODY  SIZE  ;see.  Body  measurements 
BODY  SURFACE 

relation  to  heat  loss,  II:  1504 

BODY  TEMPERATURE  fsee  also  Hyperthermia:  Hypo¬ 
thermia;  Temperature  regulation) 

effects  of: 

altitude,  V:  5846 

anoxia,  1: 194,  135  ;  IV:  3949,  4794',  4795,  4796; 

V:  5928,  5949 
chlorpromazlne,  IV:  3945 
climate,  HI:  2337 

cfid!,  1: 194,  195;  01:2448;  IV:  3942  ,  3945,  4261; 

V:  5429,  5432,  5759;  5977,  5994,  6007 
cold  acc Umadzadon,  I'V:  3778';  V';  6138 
cold  air  breathing,  IV:  4547 
heat,  «  2892,  3675;  IV:  3856;  V:  twin 
humidity,  IV:  3912 
microwave  radiation,  V:  6445 

physical  Work,  U:  4842:;  ®;  2617.,  2892,  3674; 

V:  5400,  6409 


pyrogenic  agents,  IV:  3949 
restraint,  111:2448;  IV:  3788;  v:  5759,  6130, 
6137,  64381 

water  deprivation,  V:  6409 
effects'  on: 

heart  function,  V:  5279 
respiration,  V:  5407 
In  hibernation,  V:  5282 
relation  to: 

anoxia  tolerance,  II:  1400;  m:  3230 
metabuilim',,  IV:  4219 
oxygen  consumption,  IV:  4794,  47.95 
temperature  regulation,  IV:  4249 
BODY  TEMPERATURE  GRADIENTS 
In'  hypothermia,  V:  5468,  5471 
BODY  TEMPERATURE  RHYTHM 
effects  of: 

altitude,  IV:  547.2 
cold,  V:  6009 

relation  to  activity  rhythm,  IH:  3013 
BODY  TYPE  see  Somatotype 
BODY  WEIGHT 
effects  of: 

anoxia,  IQ:  3397 
carbon  dloride,  ID:  3429 
cocaine,  ID:  3106 
cold,  TV's  4049;  V:  5908 
diet,  VI  5968 

flight  duty,  fl:  4875;  Vs  5763' 
somatropln,  ID:  3397 

relation  to  decompression  sickness,  i:  270 
BOMBARDIERS 

occupational  diseases,  D:  2277 
BONAMI'NE  mb  Meclizine  and  derivatives 
BONE  (bbclbIbo.  Pelvis;  Skull) 
effects  of: 

anoxia,  D:  1421 
carbon  dioxide,  D:  4421 
ultrasonic  vibrations,  D:  1865 
vibration,  D:  2089,  2090 
BONE  CONDUCTION 

measurement,  IV:  4625 
relation  to: 
age,  D: 2171 

auditory  perception,  1: 948;  D:  4347,  1420,  1454, 
1542,  2?03;  ID;  2496 

BONE  INJURIES  (Mfi_llBfi.  Spine  Injuries),  D:  2047 
BONE  MARROW  I— «  also  Hematopoiesis) 
effects  of: 

altitude,  ID:  2986 
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a..ozta,  H:  1984,  1985.;  IV:  4903 
metabolism 

effects  of  anoxia.  D:  1'984,  1985 
BOOTS,  1:655;  Q:  978 

BRAIN  (see  also  Brain  activity;  Cerebellum;  Cerebral 
circulation;  Cerebral  cortex;  Cerebrospinal  fluid; 
Hypophysis;  Hypothalamus;  Intracranial  pressure; 
Meninges;  Respiratory  center;  Vomiting  center) 

action  potentials  igfift  Electroencephalogram 

effOc ta  of: 

anoxia,  I:  584)  Q:  2066;  HI:  2459,  3099;  IV:  5068; 

V:  5925 

post-mortem  findings,  III:  3091;  V:  3921,,. 

6551 

blast,  1: 226 

carbon  monoxide.  HI:  2459 
ciosmic  rays,  HI:  3475;  V:  6156 
explosive  decompression,  1: 418 
hyperthermia,  V:  5970 
impact,  tV:  4287 
negative  acceleration,  IV:  3809 
noise,  S:  2553 
sound,  IV:  4734 

ultrasonic  vibrations,  0: I588:,  1865;  m:  2829 

metabolism  (;see  also  Brain,  sodium-potassium' 
ratio) 

effects  of: 

altitude  acclimatization,  0: 966!,  968,  1321 

anoxia,  ®:  967,  969:,  971', I'S®!*  1(909,  «9*0|,, 
2085,  2111;  HI:  2956,  3549;  IV:  5056; 

V:  5958 

Carbon  dioxide,  V-;  543,9' 
hyperoxla.  II:  1695 

hypothermia,  IQ:  3393;  IV:  4469;  V:  5385,  5470 
lac  hernia,  HI:  3549 
mental  work,  IV:  4989 
mescaline,  IV:  4093 
physical  work,  IQ:  3432 
positive  acceleration,  IV:  3910 
pathology,  V:  6341 

role  In  altitude  acc  llmatlzatlon.  □:  1931 
sodium  potassium  ratio 
effects  of: 

acceleration,  IQ:  2786 ;  IV:  4404 
restraint,  IQ:  2736;  IV:  4204 
temperature 

effects  of  cold,  V:  5991 

BRAIN  ACTIVITY 
effects  Of: 

altitude,  'i(:'68i»;  ®u  11677;®:  3021',  3523 
altitude  acclimatization.  I:  681 :  m:  3021 ;  V:  5821 


anoxia  (see  also  Time  reserve,),  ft  388,  40H,, 
587:,  609;  Q:  981,  1065,  1147,  1328,  1(637;,, 
1836,  2283;  IV:  5183; V:  6958 

auditory  stimuli,  V:  6080 
carbon  dioxide,  IV:  5183 
epinephrine,  V:  6369 
heat,  HI:  3502 

hyperoxla,  I"r:  2455!  IV:  5183 
hypothermia,  V:  5447 
ischemia,  H:  1328 
positive  acceleration,  V:  581'0 
vestibular  stimulation,  Q:  1669 
relation  to  nystagmus,  Q:  1'81'9 
role  In: 

respiration,  Q:  1799 

temperature  regulation,  V:  5949 

BRAIN  WAVES  see  Electroencephalogram 

BRAZIL  see  under  Aviation  medicine 

BREAK-OFF  EFFECT,  V:  6131 

BREATHING  see  Cold  air  breathing;  Nitrogen 
breathing;  Oxygen  breathing;  Pressure  breathing; 
Respiration 

BREAfffl'NG  APPARAWS  ((MNDERWATER)',  V:  6531,, 
6532 

BRIGHTNESS  ADAPTATION  see  Retinal  adaptation 
BRIGHTNESS  DISCRIMINATION,  1:346,  658;  ®:  2858 
effects  of; 
anoxia,  1: 245 
fatigue,  IV:  3767 

Illumination,  IV:  3835,  4330,  4522 
ll3ht  stimuli,  m  1051,  1300 
motion,  V:  5630 
•noise;,  1: 193 

retinal  Image  position,  IV;  4358 
X-rays,  Q:  1431 

general  physiological  factors,  Q:  1713 
•relation  101 

color  vision,  O:  1121 
contour  perception,  Q:  1753 
depth  perception,  fflis  3232I  IV :  4000;  V:  5640 
form  perception.  Q;  1864 
radar  operation,  IV;  4212 
retinal  adaptation,  HI:  3227;  IV:  3877 
test  methods,  Q:  1039 
tests,  Q:  1310 
thresholds,  B:  1124 

time  factors,  01:2922;  IV;  3835;  V;  5515 

BUBBLE  FORMATION  gee  entries  under  Gas  bubble' 
formation 
BURNS 

effects  on  air  transportablUty,  V:  6400 
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prevention,  V:  6496 
treatment,  1: 238;  m:  36T8 
BUSCOPAN 

use  in  motion  sickness,  1: 236 

CABIN  ATMOSPHERES  (see  also  Space1  cabin' 
atmospheres) 

composition,  V:  6445 

CABINS  (see  a lan  Cockpits:  Helicopter  cabins;  Pres¬ 
sure  cabins:  Sealed  cabins:  Space  cabins) 

air  conditioning,  1:897;  D:  1692,  1740 

atmosphere  see  Cabin  atmosphere 

cooling,  IV:  4132 

deodorl ration,  1: 366,  367;  Q:  1692 ;  IV:  4365 

human  engineering,  1: 174,  285,  395, ,  593,  6974, 

77-9;  D:  1635,  1755,  1997 

humidity,  HI:  3045 
sanitary  aspects,  V:  6438 
temperature,  II:  1491,  1492,  1635;  M:  3045 
effects  of  high  speed  flight,  ID:  2960 
temperature  control,  S;  1635,  1692 
ventilation,  D:  1692 
CADETS  see  Trainees 
CAFFEINE 
effects  on  : 

color  vision,  D:  2064 
elec^oenceptydogratt,  IV;  4716 
fatigue,  IV:  432| 

psychomotor  performance,  D:  1549 

CALCIUM  METABOLISM  see  Calcium  content  under 
Blood  " - 

CALORIC  STIMULI  fsee  a|so  Thermal  radiation) 

effects  on  labyrinth,  ID:  3059 

CANADA  see  under  Air  evacuation;  Aviation  medi¬ 
cine;  GrOUnd  crews,  selection;  Rescue  medical 
teams  * 

CANADIAN  AIR  FORCE  INSTITUTE  OF  AVIATION 
'MEDICINE  see  Royal1  Canadian'  Institute 

CANCER  see1  Tumors 

CANDIDATES  gee  Helicopter  pilot  candidates,; 

Officer  candhEtes;  Pilot  candidates 

CAPACITY  'See'  Vital  capacity 

CAPSULES  'aee:  Escape  capsules 

CARBOHYDRATE  METABOLISM 

effects  of; 

altitude,  1: 362 

altitude  acclimatisation,  V:  5826,  5876 

anoxia,  D:  1261,  1262,  1266,  1267,  1909; 

IV;  3996,  4469 

carbon  dioxide,  ID:  3429;  IV:  4914 


cold,  ID:  3642;  V:  5989 

cold  aecUmati'zattpn,  ID:  3280;  IV:  4747 

diet,  IV:  4139 

hibernation,  V :  5290 

hypercapnia,  D:  1266;  ID:  3428 

hyperoxia,  ID:  3301 

hypothermia,  V;  547, 91 

relation  to: 

anoxia  tolerance,  ID:  3191 
diurnal  cycle,  B:3020;  V;  5265 
electroencephalogram,  IV:  5189 

CARBON  DIOXIDE  tsee  also  Alveolar  carbon  dioxide 
tension;  Hypercapnia.  See  also  Carbon  dioxide  ten¬ 
sion  under  Blood) 

effects  on: 

adrenal  gland3,  HI:  3429;  IV:  4462,  4914;  V:  6443 

altitude  tolerance,  pi  1522 

alveolar  carbon  dioxide  tension,  0;  2143 

blood,  '1;142|;  ID:  3005,  3430 

blood  carbon  dioxide  tenlon,  U:  1259;  ID:  3429 

blood  oxygen  tension,  D:  1259 

blood  plasma,  IV:  3892 

body  weight,  ID:  3429 

bone,  B: 1421 

brain  activity,  W;  5183 

brain  metabolism,  V;  5439 

carbohydrate  metabolism,  m:  3429:  IV:  4914 

cerebral  circulation,  D:  2061;  V's  5439 

chemoreceptors,  1;  1368;  ID:  2587 

circulation,  1;  1570;  ID: 2902;  v:  533® 

drug  action,  IV:  4457 

electrical  potentials  SI  cochlea,  I:  896:  D:  227.5 
electrical  potentials  of  meninges,  V:  5346 
e  lec  tr  ocardlogram ,  1:884 
electroencephalogram,  1:758;  0: 2058;  S:  343! 
electromyogram,  I:  758 

endogenous  formation  of  carbon'  monoxide, 

~ D: 1764 

flicker  fusion  frequency,,  0;  205|t;  ffl;  343! 
heart  function,  IV:  3893 
heart  metabolism,  D:  1266' 
lung,  V:  5358 

Uver  metabolism,  TV:  4457 
metabolism,  ID:  2447 
muscular  system,  1: 758 
nitrogen  elimination,  D:  1522 
oxygen  consumption,  IV:  4947 
potassium  metabolism,  D:  1266 :  IV:  3692 
psychomotor  performance  1: 881 ;  D:  2243 
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pulmonary  circulation',  II:  2145 
pulse  pate;,  m:  3430; 

respiration,  1:101,  672,  757,  822  ,  881;  E:  1208 
1259,  1368,  1433,  1522,  1523,  1897,  2143’ 
2243!;  01:  2436,  2617,  3084,  3129,  3430 
3633;  IV;  3997,  4947,  4949,  5026;  V;  5346 

respiratory  dead  spa-e,,  V:  5325 

temperature  regulation,  V:  5994 

visual  perception,  0: 1393 

elimination  fi££  Carbon  dioxide  elimination' 

general  physiological  effects,  0: 1421;.  10: 3005 
3635;  V:  6440 

Iff  respiratory  gases 

measurement,  0:  1323l;  ffl:  2551;  »  4621,  5»64; 
V:  5345,  5364  — 

pathological  effects,  V:  6440) 

production  S££  Carbon  dioxide  productton 

tolerance  fls£  Carbon  dioxide  tolerance 

CARBON  DIOXIDE  DEFICIENCY  &&  Hypocapnia 

CARBON  DIOXIDE  ELIMINATION 

•effects  of  Dlamox,  0s  1060;  01:  2573 

eAiJ®9N  PRODUCTION  (see  also  Carbonic 

anhydrase),  1: 187  “• 

effects  of: 

anoxia,  I:  187 

cold,  V:  5987 

tE^'  mmm  mm  Tissues. 
Alveolar  carbon  dioxide  tension 

CARBON  DIOXIDE  TOLERANCE,  I:  881;  0;:  2243? 

HI:  3633;  IV:  3875,  4296,  4297 
effects  of: 

altitude,  V:  5834 
hyperthermia,  V:  5393 

CARBON  MONOXIDE  (see  aUn  _  , 

tent  undtt  Btood)  Carbon  'Wnoaae  con. 

acclimatization  flfifi  Carbon  monoxide  acclimattza- 
non  ~ _  - 

detection,  0: 1510;  jy:  3994 
effects  on: 

blood,  I:  256;  0:  2266 
blood  ceUs,  10: 2757 
brain,  10: 2459 

ehemoreceptors,  1: 3>1'6 
pulmonary  circulation,  0: 1339 
A -  ray  tolerance,  fV:  4476 
endogenous  formation,  Mi:  2 745, ;  fy-  '50511 
effects  of: 

anoxia,  0: 1784;  10:  2481 
carbon  dioxide,  0;  1784 
hyperoxla,  0:  1784 

general  physiological  effects.  0: 2287 
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cardiovascular  systemi 


reviews,  IV:  5061 


hazards  (Bee  ales.  Carbon  monoxide  poisoning) 
II:  1786  :  IV:  41X9,  4206,  4861  ' 

tolerance  ge&  Carbon  monoxide  tolerance 
CARBON  MONOXIDE  ACCLIMATIZATION 
effects  on: 

carbon  monoxide  tolerance,  ffi:  3657 
circulation,  M:  3088 
hemoglobin  composition,  10: 3581 

CARBON  MONOXIDE  POISONING  (see  also  Carbon 
monoxide,  hazards;  Carboxyhemogloblnemia)  I: 

cause  of  accidents,  V:  6436 
effects  of  oxygen  breathing,  M;  2757 
post-mortem  findings,  V:  6444 
reviews,  IV:  5061 
role  of  tobacco,  M:  2740 
treatment,  0: 942 

CARBON  MONOXIDE  TOLERANCE,  01: 3046 
effects  of: 

altitude  acclimatization,  10: 3657 
carbon  monoade  acCiimatiHitien,,  ni:  3657 
CARBON  TETRACHLORIDE 
effects  cm  fertility,  li 
toac  effects,  Is  11,  27,  263;  in;  2885 
C  ARBOXYHE  MOGLOBINE  MIA 
measurement,  V:  5342,  6442 
OARBOXYP£PT0)ASE,  1:338 
CARCHOLIN 

effects  oh  dark  adaptation,  0: 1355 
CARDIAC  s  ,  ?  B££  Heart 
CARDIAC  FREQUENCY  «£  Pulse  rate 
CARDIAZOL  KB  Metrazol 

3464,  3508:  IV:  3872,  4035,  4298  4888- 
V:  6388,  6395  ,  6410  ’  *’ 

relation  to  lipid  metabolism,  0:  1820;  M:  3203 
C ARDIO VASC UALR  SYSTEM  (see  also  Blood-  Blood 

^JSSSSSf1 m  ^~*~&** 

effects  of: 

airplane  flight,  0: 1308;  M:2306,  3521;  FV: 

4257 

high  speed  flight,  M:  3521 
Infra  pulmonary  pressure,  M:  2999 
let  plane  piloting,  01:  3398 
postura'l  change,  10: 3606 

examination,  I:  684  :  0:  1743:  IV:  4257,  4553.  5025 

'wI'Til1  '  -  -  *■ 

function  tests,  fV;  4907;  V:  6307 


Cardiovascular  system!,  relation!  to 
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relation  to  adrenal  glands,  QI:  2938 
CAROTID  OCCLUSION 

effects  on  blood1  pressure,  1: 719 
CAROTID  SINUS  REFLEXES 
effects'  of: 

anoxia,  If  1345;  V  :  5916 
blood  Oxygen  tension,  IV:  sf§0 
role  in: 

circulation,  V:  5804 
heart  function,  V:  5952 

CASUALTIES  see  Aviation  casualties;  Patients 
CATALASE  j££  Blood,  catalase  content 

CATAPULTS  (.see  also  Ejection  seats:  Escape  cap¬ 
sules),  1: 474 ;  IV:  4337 

CELLS  see  Blood  cells;  Emergency  ipfeSSufe  cells 

CENTRAL  NERVOUS  SYSTEM  frsee  also  Brain'; 
Spinal  cord) 

effects  of: 

altitude,  IV:  4325 
anoxia,  HI:  2509 
ultrasonic  vibrations,  HI:  2761 
role  In  anoxia  tolerance,  H:  2086 
CENTRAL  NERVOUS  SYSTEM  ACTIVITY 
effects  of: 

hypothermia,  V:  5450 

CENTRIFUGES  see  Human  centrifuges 

CENTRO  Dl  STUDI  f:  RICERCHf  DI  MEDlClNA 
AERONAUTlCA,  V:  6231 

CENTROPNEIN 

effects  on  anoxia  tolerance,  I:  821,  823;  HI:  3349 
CEREBELLUM 

foie  in  motion  sickness,  V:  6334 
CEREBRAL  ClRCU'LATION 
effects  of: 

acceleration,  1: 875 
acidosis,  II:  2060 
alkalosis,  H:  2060 
altitude,  I:  223 
anoxia.  IV:  4645 
carbon  dioxide,  B:  2061;  V :  b43y 
fatigue.  IV:  4606 
hypercapnia,  111:3292 
hyperoxla,  II:  1695  :  IV:  4645 
hypothermia,  ffi:  3393;  FV;  4469;  V  :  54391,  S47,gi 
mental  work,  IV:  4989 
mescaline,  FV:  4093 
negative  acceleration,  1: 307,  308.  309 
physical  work,  HI:  3432 
positive  acceleration,  HI:  2461 
sleep  deprivation,  IV:  4606 
measurement,  1: 222,  875 


relation  to: 
age,  H: 2061 

retinal  circulation,  HI  1570 
sleep,  IV:  4606 

CEREBRAL  CORTEX  (see  also  Auditory  cortex) 
sensory  areas,  HI:  3198 
vestibular  area,  HI:  3200 
CEREBROSPINAL  FLUID 
pH' 

effects  Of  anoxia,  HI:  2809 

CEREBROSPINAL  FLUID  PRESSURE  Isee  also  Intra¬ 
cranial  pressure) 

effects  of  [pditufal  change,  HI:  2725,  27.26 
C  ERTFFICATION  see  under  Flight  surgeons;  Pilots 
CHAIRS  see.  Revolving  chairs;  Seats 
CHAPPING  see  under  Sldn 
CHARTS 

legibility,  HI:  3454;  IV:  4263 
test  methods,  H:  1'861 
CHEMORECEPTORS 

effects  Of; 

anoxia,  HI:  2406 

carbon  dioxide,  H:  1368;  'Mi:  2587 
carbon  monoxide,  1: 316 
physiology,  H:  1739;  HI;  2413 
role  In: 

anoxia,  V :  5950 
anoxia  tolerance,  H:  1221 
hematopoiesis,  IV:  5050 
CHLORELLA  a££  Algae 

CHLORIDE  METABOLISM  fane  alim  Sodium  chloride) 
effects  of: 

heat,  HI:  2911,  3622 
humidity,  S':  2911 
CHLOROPHYLL 

effects  on  anoxia  tolerance,  H:  1400 
C H'LOROQUIN'E  See  Quinine  and  derivatives 
CHLORPROMA ZINE  AND  RELATED  DRUGS 
contraindication  for  aviators,  V;  5962 
effects  on: 

anoxia  tolerance,  fl:  1221 ;  HI:  3349 :  IV:  4029 

body  temperature,  IV:  3945 

cold  tolerance,  V:  6361 

eiectfdcafdiOgfa'm.,  V;  '6355 

galvanic  skin  response,  IV:  3979 

hyperoxla  tolerance,  HI:  2832,  2845,  IV:  4282 

metabolism,  FV:  5044 

nystagmus,  V:  5603,  6357 

oxygen  consumption,  FV:  3945,  V:  6361 

perspiration,  IV:  3979 
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skin  temperature,  IV:  3979 
temperature  regulation,  IV:  4029),  5044 
use  In  motion  sickness,  m:  2610 

CHOLESTEROL  see  Blood,  lipid  content:  Lipid 

metabolism 

CHOLINESTERASE  see  Cholinesterase  content  under 
Blood 

CHOLINESTERASE  ACTIVITY  see  Enzyme  activity 
CHROMATOGRAPHIC  ANALYSIS  see  under  Steroids 
CHRONAXIA,  H:  1781,  4848' 
effects  of  altitude,  V:  5909 
relation  to  altitude  tolerance,  V:  5909 
CINERADIOGRAPHY  ass.  Roentgenography 

CIRCULATION  (see  also  Blood;  Cerebral  circulation-; 
Coronary  circulation;  Cutaneous  circulation; 
Ischemia;  Lymph;  Lymph  flow;  Peripheral  circula¬ 
tion;  Pulmonary  Circulation!;  Renal1  circulation); 

Retinal  circulation')) 

effects  of: 

abdominal  ipreSSUre,  B1;  1064,  1-1.05,,  1512 

acceleration,  fit  1803;  IV:  4095;  V:  5803,  5804, 
5806 

airplane  flight,  Q:  1743;  IV:  4553 

altitude,  1:290,  381,  527,  621;  A:  1456:,  1518, 
1546,  1790,  1791,  1792,  2151;  HI:  2634, 
2896;  IV:  3942,  4509,  V:  5830 

altitude  acclimatization,  II:  1055,  1057,  1838; 

IB:  3294;  IV:  4662;  V:  5868,  5884 

anoxia,  1:  128,  194,  195,  386,  569),  803;  H:  1055, 
1056,  1057,  1147,  1601,  2129;  HI:  2822, 
2902,  3083,  3237,  3435,  3444;  IV:  4692, 
4663,  5111,  5116;  V:  5908,  5930,  5931, 
5944,  5950,  5951 

anxiety,  Q:  1691 

apnea,  JV:  4173;  V:  5310 

artificial  respiration,  HI;  3158 

barometric  pressure,  V:  5836 

blast,  H:  1242 

blood  loss,  H:  1056 

carbon  dioxide,  □:  1570;  ID:  2902;  V:  5336 
carbon  monoxide  acc llmatl  ration,  HI:  3088 
C  bldi,  0: 1728;  IV;  4'23i3)„  4343,  5167;  m  aaye, 
5998,  6005  ,  6010,  6011,  6054 

race  factors,  IV:  4636 

Cold1  acclimatization.  HI:  2545:  fV:  3931;  V:  5993 
conditioned  reflexesv  B:  3290- 
drugs,  fa  196;,  7T9' 

acetylcholine,  V:  5998 
antlhl8tamlnlos,  IV:  5167 

Aramlne,  'IV.-  4898 

barbituric  acid  derivatives,  P;  1964 

epinephrine,  V:  5998 
flavones,  V:  6366 
quinine.  0:  1245 


Circulation 

succinates,  B:  1281 
vasopressin,  fS'608 

environmental  temperature,  HI:  2366;  IV:  3815 

explosive  decompression,  1:  529);  B:  1428,  1477, 
1574,  1653,  2248 

heat,  JV:  3898 

hyperoxla,  D:  1456,  2250;  01:3530 
hyperthermia,  V:  5371 
hyperventilation,  V:  5339 
hypocapnia-,  HI:  2557 

hypothermia,  PI:  2983:  IV:  4304,  4891,  I5!!'5; 

V:  537.8,  5380,  5388,  5394,  5397,  5408, 
5408,  5413,  5436,  5480 

mental  stress,  P:  1776 
mental  work,  HI:  3290 
negative  acceleration,  B:  1422 
noise,,  B;  1268;  V:  '60.74 
oxygen  breathing,  B:  1570;  IV:  4631;  V:  5336 

iperlpheral  pressure,  D:  1064';  PI:  2841;  IV;  4821; 

'  V:  5837 

physical  work,  &  i!45i,  87.8;  B:  1838;  IV:  4B5'5.; 

V:  6098,  6103,  6110,  6116,  6118 

postural  change,  IV:  3898;  V:  61-69 
posture,  I;  392,  591;  HI:  3479;  IV:  4128;  V:  6170 

pressure  breathing,  1: 131,  397,  399,  406; 

H:  1140,  1141,  1142,  1651,  1964;  HI:  2826, 
3186:  IV;  4116,  4379,  4898,  4945  ,  5:111; 

V;  5329,  5341 

respiratiph;  B:  1139,  >1140;  1141,  1840,;  V:: '5324- 
rotation,  1;  1347;  8:  2689),  3624 
solar  radiation,  B;  1546 
starvation,  HI:  3030 
Stress,  HI:  3029;  IV:  4463' 

subgravlty ,  1: 47.5;  @1 931,  -1742:; 

A' 

supersonic  flight,  Vs  5809 
tilting,  ffis  2718,  2784 
tumbling,  IV:  4095 

ultrasonic  vibrations.  H:  1884;  HI:  2829 
vibration.  I:  450;  B:  1505,  4508!;  v  s  6071 
voluntary  apnea,  1: 705;  H:  1943 
weather,  f;  290;  if;  177-6 
effects  on  skin  temperature,  IV:  382-2 
psychological  factors,  IV;  4463 
relation  to: 

age,  HI:  2559,  3324 
muscular  tonus,  IV:  4494 
positive  acceleration  tolerance,  IV:  4587 
respiration.  PI:  3023 
research  methods,  V:  5312 
ire-vte.w.§:,.  V:  '5.3.08),,  5306' 


Circulation,  role  of 


SUBJECT  INDEX 


role  of: 

autonomic  nervous  system,  O:  11546,;,  V:  6005 

carotid  sinus  reflexes,,  V:  5:804 

C IRCULATOR Y  SYSTEM  afi£  C ardiovasc u lar  system 

CITRATE  METABOLISM 

effects  of  altitude  acclimatization,  IV:  3830- 
V:  5829  ’ 

CLASSIFICATION  see  under  the  various  )pers6nn#!li 
categories,  e.g. ,,,  Personnel,  classification 
CLAUSTROPHOBIA 

relation  to  personality,  IV:  4467 
©LEANING  SOLf  TT0NS  AM  Organle  soiventsi 

CLIMATE  (((see  also  Cold  climates:  Hot  climates: 
Weather) 

effects  on: 

body  temperature,  HI:  2337 
metaboEim: 


sound,  ffl: 1284,  1287:  TV:  3714 
ultrasonic  vibrations,  IV:  3737 
electrical  potentials,  I:  134 
effects  of;: 

anoxia,  896:  ffl:  1118,  22761:  HI:  2806-  IV: 
4025,  5070;  V:  5940 

auditory  stimuli,  V:  5570 

carbon  dioxide,  I:  896;  II:  2375 

cold,  V:  5554 

dllsopropyl  fluorophosphate,  ®:  839 
noise,  I:  838 
8odlum  azide,  I:  839 

soffid,  I:  839:  II:  1284,  1287:  IV:  5070,  51157- 
V:  5583  '  ’  ’ 

relation  to:: 

auditory  perception,  V:  5878 


reviews,  V:  6052 

Psychomotor  performance,  p:  119®$!,,  19®9,  1920 
vigilance,  II:  1922 


general  physiological  effects,  H:  1:9-2® 
test  methods,  H:  957;  ID:  2313,  2634 
relation  to  accidents,  HI:  2339 


CLOSED  ECOLOGICAL  SYSTEMS,  IV:  4327 

clothing;  Altitude  suits; 

Anti-g  sults,  Body  armor;  Boots;  Exposure  suits; 
Eire  protective  clothing;  Gloves;  Helmets!;  .Masks’* 
Pressure  suits)  -  ’ 


effects  on: 

cold  tpieranee,  ffl:  ®B;  2|76 

heat  loss,  V;  6463 


neuromuscular  iperfofmaheei,  fVi  4901 
psycho  mo  tor  performance,  IV:  49.01 
temperature  regulation,  IV:  407-9;  v:  ie4Tli 
e  valuation,  I:  505 
fire-resistance,  V:  8496 
thermal  properties,  IV:  4304;  V:  8485  ,  8488 
CLOTTING  see  Blood  coagulation 
COAGULATION  see  Blood  coagulation 
COBALT  COMPOUNDS 
effects  on: 


anoxia  tolerance,  IV:  5-154 
hyperoxia  tolerance,  V:  5334 
COCAINE 

effects  on  body  weight,  HI:  3106 
COCHLEA 

action  potentials  see  Cochlea,  electrical  potentials 
effects  of: 
anoxia,  I:  558 

J**  engine  noise,  □:  973;  V:  8084 

notse,  ®:  27®,  427,  42$l  $38),  839:  ffl:  97,3!-  ®: 
26231,  3482 


3)04 


hearing,  1:  917;  ffl;  ®M$;  1284;  IV:  3715 
metabolism 


effects  of  anoxia,  V:  5946 

mlcrophonlcs  a££  Cochlea,  electrical  potentials 
pathology,  H:  973:  IV:  515-7 
physiology,  j;  9|a;  IV:  3814 
•role  -ini; 


auditory  perception,  5547 
pitch  discriminatipn;  JV:  37®5 
COCKPITS  toee  also  Windshields) 
air  conditioning,  S;  3076 


munan  engineering,  1: 33,  45,  285,  341,  538,  764 
802;  ffl:  1638,  T806 ;  IP:  2310,  2325,  2327  ' 
2656,  3068,  3298,  3387,  3485;  IV:  4039  ’ 
^  4275,  4373,  4670,  4977,  4978,  5010- 
V;  6622,  6659!,  667®,  6672 

illumination,  §:  2069;  ffi:  3141;  V:  6690 


CODEINE 


effects  on  labyrinth,  D:  2859 
CODES 


intelligibility,  V:  6612 
COENZYMES  see  under  Enzymes 
COLD 

acclimatization  See  C old  acc limatlzatlon 
cause  of: 


arteriosclerosis,  V;  6040 
life  suspension,  m:  2462 
effects  oni: 

adrenal  glands,  ffl:  1842;  HI:  2845,  2646,  2995 
3193!:  IV:  4085;  V:  5985,  6029 

altitude  -tolerance,  1:42)1,  -4'2’2;;.  ®;  2756 
anoxia  tolerance,  ffl:  1972 
arm  tremor,  V:  6032 
blood.  |;  44$ 

blood!  cell  distribution,  V:  6021 
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blood  eel'ls,  II:  1691;  V:  5767 
blood  plasma,  0:  1992,  1993;  ®:  3547;  V:  5284 
blood  pressure,  IV:  3888 

body  temperature.  1: 194,  195;  HI:  2448;  IV:  3788, 

3812,  3946,  4261;  V:  5429,  5432,  5959, 

5977,  5994,  6007 

body  temperature  rhythm,  V:  6009 

body  weight,  IV:  4049;  V:  5968 

brain  temperature,  V:  5991 

circulation,  0: 1728;  IV:  4273,  4343,  4636,  5167' 

V:  5996,  5998,  6005,  6010,  6011,  6054  ’ 

coronary  blood  vessels,  V:  6040 
cutaneous  circulation,  V:  6045 
electrical  potentials  of  cochlea,  V:  5554 
electrocardiogram ,  IV:  4486;  V:  6019 
endocrine  system,  V:  5971 
enzyme  activity,  V:  5981 
flicker  fusion  frequency,  HI:  3537:  IV:  504® 
food  Intake,  IV:  4203 
hypophysis,  @:  2995:  IV:  5007;  V:  6041 
Insects,  H:  1907:  IV:  4745 
kidney,  0: 1842 

kidney  function,  IV:  4724;  V;  6028,  6034,  6135 
manual  dexterity,  V:  6023 
metabolic  rhythm,  V:  6009 

metabolism,  1: 469;  10: 2819,  2659,  2889,  3278, 

3461,  3499;  IV:  4027,  4613,  463S>;  V-  5429 

5978,  5982  ,  6007,  6048 

carbon  dioxide  production,  V:  5987 

oxygen  consumption,  ffi:  2513,  2658:  IV:  3788- 
V:  5980  -  - 

metabolism  of  organs 

adrenal  glands.  FV:  4710;  V:  5967,  6030' 

kidney.  0: 1842 

liver,  «;  2658,  3452,  3642:;  Ah  461'7,  5145- 
V:  5989,  6013,  6014 

muscles,  V:  5997 
skin,  IV:  4050 
tissues,  IV;  4410:;  V:  6050 
'metabolism  Of  substances' 

ascorbic  acid,  H:  1842;  HI:  26894  2995 
IV:  4049;  V:  4049 

carbohydrates,  01;  3642;  V:  5989 

Iodine,  V:  6012 

ike  tone  i  ,  01:  3417 

lipids,  10:  2888;  IV:  3813  ,  5080,  508%  V:  5749', 

6000,  6013,  6014,  6026,  6047 

phosphorus,  IV;  47110;  V:  6030,  6039 
proteins.  ID:  2888 
steroids,  IV:  «10o 
succinic  acid,  IV:  4050 

305 
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muscular  system,  IV:  4536;  V:  6006 
nerves,  V:  6006 

heur  offiuicu'lar  iperformancei,  l:  lift,  595;  0;  1765; 
HI:  3136 

pain  sensitivity,  ID:  3537:  IV:  5048 
peripheral  circulation,  V:  6059 
psychomotor  performance,  HI:  3537:  IV:  5048 
skin  temperature,  IV:  3769 
stress  sensitivity,  HI:  3001 
survival,  IV:  4471 

tactile  perception,  I:  HI9;  0:  1765:  01:  3142; 

IV:  4592; V:  6027 

temperature  regulation,  IV:  4027 

thyroid  gland,  01: 2645,  2C46:  IV:  4038,  4049, 
4*97,  4443,  5007;  V:  5974,  5975,  5980, 

6041,  6056 

urine  composition,  S:  29695  fV:  4443 
work  capacity,  0i;3226' 

general  physiological  effects,  10: 2640,  3024, 

3267,  3379,:  IV;  39141,  4449' 

handbooks  and  treatises,  IV:  3913 

race  factors,  IV:  3897 

pathological  effect#  fsee  alio  Frostbite:),  01:3566 
reviews,  IV:  4535 
protection,  0: 978;  V:  6015 
tolerance  sb&  Cold  tolerance 
#©»  ACC'MKlATIZAftDNi,  W:  48361;  V:  (6064 
animal  experiments,  V :  5966 
effects  of  ascorbic  acid,  IV:  4048 
effects  on: 

adrenal  glands,  fV:  4019 

altitude  tolerance,  S;  2755 

blood,  V:  5979,  6042,  6043 

Weed  cells,  10:2657,  3519 

blood  iodine  content,  V:  6017 

blood  sugar.  ID:  3169,  3519 

body  fluid  distribution,  V:  5979 

blood  vessels,  V:  6002 

body  temperature,  IV:  3778;  V:  6138 

carbohydrate  metabolism,  ID:  3280:  IV:  4747 

circulation,  HI:  2545;  FV:  3931;  V;  5993 

cold  tolerance,  ID:  2747:  IV:  4346 

hair  growth,  V:  6038 

lipid  metabolism,  ID:  3280,  3452 

metabolism,  ©:  26f9;  IV:  3778',  3976  404qi 
4482;  V:  5982 

nai'l  growth,  V:  6038 

steroid  excretion,  'IV'  4019 

tactile  perception,  IV:  4592 

temperature  regulation,  ID:  2439,  2440),  2920 
IV;  3779,  3930,  4482;  V:  5403  ,  5999,  6003 


Cot#  acclimatization,  effects  on  :SWiBlJE€T'  INDEX 


Issue  metabolism,  D:  152:41;  ®:  2:593; 
general  physiological  effects,  V:  6022 
ipSychologica'l1  factors,,  V:  5748 
relation  to: 

heat  aec'ilmatlzatlpn,,  V;  5890 
role  of: 

adrenal'  glands,  fife  2657,  2917,  2918,  2919; 
3169:  IV:  4048;  V:  5403  ,  6044 

thyroid  gland,  IV:  4048;  V:  6044 

COLE)  A®  BREATHING 

effects  on: 

body  temperature,  IV:  4517 
respiration,  IV:  4517 
COLD  CLIMATES 
effectf  oft: 

metabolism,  V:  597,2,  6053 
general  physiological  effects,  S;  1691;  01:  3216 
medical  problems,  V:  6004  ,  6057 

nutritional  requirements,  Sfe  2393,  2477,  2914, 
2991,  3240,  3211,  3279,  34T7,.  3855.; 

IV:  4856,  4868,  4896,  4897,  5080,  5081- 
V:  5972 

research  methods,  fife  3358 
COLD  PRESSURE  TEST,  ©12648!,  3025 
COLD  TOLERANCE,  Is  825 
effects  Of: 

altitude  aeo'Umatlzatlph,  ®|  2756 

anesthesia,  fife.  2448 

body  fat,  ¥n  5376 

clothing,  ®:  i®24!;  fife  2876 

cold  acclimatization,  ID:  2747:  IV:  4346 

drugs 

ascorbic  acid,  ©: 2 5l!2:„  2688,  2689;  2747 
2991,  3070,  3642!:  IV:  3862,  V:  5983  ’ 

ehlorpromazine,  V:  6361 
cortisone,  IV:  3862;  V;  6018 
hexamethonlum,  V:  6360 
hyderglne,  I:  509 
pantothenic  acid,  V:  5973 
procaine,  V:  6359 
rutin,  IV:  3727 
sex  hormones,  V:  6058 
somatropln,  IV:  4084 
vitanVlni  ©  complex,  ©;  3:351 
hypocapnia,  ffi:  3051 
nutrition.  ©:  3277 

vitamin  supplements,  V;  6035 
physical  work,  V:  6018 
ireStpalftt,  ©:  2448 
sex  hormones,  V s  6058 


of  Insects,  fV:  4743 

relation  to  age,  'TV:  4464';.  \V  :  5995 

role  of: 

adrenal  glands,  HI:  2512:  IV:  3862,  4346; 

V:  5973,  5986,  6034 

blood  sugar,  HI:  3051 
endocrine  system,  V:  5983 
enzyme  activity,  B:  25I2 
sex  factors,  V:  6058 
COLOR  ADAPfATIONi,  ©:  2996 
effects  of  light  stimuli,  fl:  1(683' 

COLOR  BLINDNESS 

-Use  of  color  signals,  IV:  4968 
COLOR  SIGNALS 

effectiveness,  IV:  4686 
use  1ft  color  blindness,  IV:  4968 
COLOR  STIMULI 
effects  oft': 

electroretinogram,  V:  5487 
COLOR  VISION,  1:228:  IV:  4390;  V:  5541' 
effects  of: 

anoxia,  ft  175;.  0:  2084:  B:  2963 
drugs,  '0:  2297 

alcohpli,  fii  2064:  IV:  4859 
caffeine,  fl:  2064 
physostigmlne,  0: 1682 
flight  duty,  V:  5533 

Illumination,  0:1146,  1605,  1817,  1(974,  20821 
HI:  3356:  IV:  4770 

oxygen  breathing,  I:  175 
sound,  0: 1949 
relatipn  to;! 

brightness  discrimination,  0: 1121 

fifi  IdaptSUofti,  '1: 49.9;;  O;  I  i'2-2:,  i»8H5g,  ®:  :24®| 
IV:  4770;  V:  5534 

depth  perception,  V :  5640 

fpyea'l1  vision,,  Bi|ii77;,  1(607,,  1(620',  1(939 

night  vision,  IV;  4639;  V:  551® 

peripheral  vision,  Si:  1(939; 

pl'lot  perlormance,  V:  5540 

retinal  adaptation,  Is  200;  0:  991,  1146,  1184, 
1604;,  1607,  1820;  IV:  3757  ,  3877,  4639 

thresholds  of  auditory  perception,  V:  5482 

visual  acuity,  Of  1893' 

role  of  acetylcholine  metabolism,  ®( 11948:,  1949 

test  methods,  1:762,  763;  O:  1556.  1973,  1975, 
1988,  2032,  2062,  2063:  HI:  2724,  2884, 
3438:  IV:  3817,  3870;  V-  6413  ,  6424 

test*-,  I:  f 75,  457;  II:  1H64.  11'85:  fife  2479,  2585 
2877 ;  V:  5492 
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SUBJECT  INDEX  Control  lower  operators 


thresholds,  Bs  «22;„  1177,  »8t,.  1939,  1'988 ; 

V:  5489 

time  factors,  IT:  2032 
use  of: 

optical  filters,  TV:  4838 
visual1  UluslOns,  'TV"  4!74'| 

COLORS  tape  also  Color  under  Instrument  panels: 
Life  rafts) 

effects  on: 

depth  perception,  B:  1209 
size  perception,  If:  1086 
visibility,  1: 144;  D:  17-85,  2128,  2257;  HI:  3068 
COMBAT  CREWS 
attitudes,  V:  6273 
performance,  Vs  6246 
training „  TV:  3845 

prediction  of  |ueeei§,,  V:  6273 
COMBAT  STRESS 
cause  of: 

fatigue,  V:  6125 

neuroses,,  ®:  17(2®,  2268?  BIS.  35ft;,  ¥f  '6f:2& 
effects  on: 

blood  cells,  Bs  1318,  1319 
general  physiological  effects,  B:  3535 
general  psychological  effects,  Is  82;  BI:  3498,  3535 

COMFORT  ftsee  also  AepustleM1  Comfort,  'Passenger 
comfort)) 

effects  of  environmental  temperature,  III:  2313 

COMMUNICABLE  DISEASES  faee  al«n  Diphtheria: 
Poliomyelitis:  Scarlet  fever:  Tuberculosis:  Whoop¬ 
ing  cough') 

Control  (see  alan  Immunization),  1:  57,  431; 

BI:  2428;  Vs  6431,  6432,  6433 
effect#  on  air  'transportability,  &  3W9l;.  Bs  2668’!;. 

V:  6431 
quarantine,  Is  319 

COMMUNICATION  faee  a  ten  Speaking.:  Speech  com¬ 
munication;  Telegraph  operation:  «ee  alan  entries 
under  Cues  and  Signals) 

use  of  tactile  perception,  I  Vs  4201 

COMMUNICATION  SYSTEMS  (see  also  Intercom  sys¬ 
tems,  Microphones) 

effects  on  speech  Intelligibility,  FV:  4130 
human'  engineering,  Bs  1408,  1567 :  IV :  37,49',  4'338, 
V:  6580 

COMPENSATORY  TRACKING,  Is  5-18,  5419:  B:  1288. 

1289,  1290,  MOl,  1403,  147.5,  1724,  1957: 
Bs  2491,  2899,  2968,  3082,  3295,  3456, 
3533,  3623;  IV:  4271;  V:  5665  ,  5671,  5683, 
5689,  5693,  5698,  5700 
tests,  IV:  3843,  4919 
training  devices,  V:  '6677 
COMPLEXION  (SKIN),  Bs  3136 
COMPIEXITY  S££  Task  complexity 


CONDITIONED  REFLEXES  ((see  also  Avoidance  con¬ 
ditioning)  Os  1665,  1782,  1799;  IV:  5142 

effects  of: 

altitude,  ID:  3355 

anoxia,  1: 609,  i6®2',;,  B:  »835.„  1836,  1933:  HI:  2388, 
3355 

heat,  'BS  3502 
hypothermia,  V:  5448 
rotation,  Bs  1'670,  1898 
effect#  on: 

blood  cells,  Bs  1741,  1933 
circulation,  HI:  3290 
hematopoiesis,  Bs  2215 
respiration,  B:  3290,  3597 
relation  to  vigilance,  1: 188 
use  in  hearing  tests,  Bs  1664;  IBs  2862 
CONDUCTION  'gee  Bone  conduction 
CONSTITUTIONAL  TYPE  iseei  Soma  to  type 
CONTACT  LENSES,  IS  314!;  I®:  2662 
effects  on: 

depth  perception,  1: 85,  87,  219 
visual  perception,  1: 314 
evaluation,  'IS  597 

CONTAINERS  afifi  Animal  containers:  Food  con¬ 
tainers;  Oxygen  containers 

CONTOUR  PERCEPTION,  Bs  1752 
'effects'  of  iMuminatioh'j  Bs  I2f| 
relation  to  brightness  discrimination,  Bs  1753 
CONfRABBCAf !§Ni  see  under  Drug# 

CONTRAST  DISCRIMINATION  BS&  Brightness  dls= 
crimination 

©ONsFiGU RATION  BS&  Shape  c'bnflgurBtlPh 
CONFINEMENT  fi£.e  Restraint 
CONGESTION  see  under  Nasai  passages 

CONGRESSES,  MEETINGS,  AND  SYMPOSIA  see 
under  Air  evacuation;  Air  transportation  of  patients; 
Airplane  flight,  safety;  Aviation  medicine;  Fatigue; 
'Human'  engineering;  Hypothermia;  Microwave  radia¬ 
tion,  general  physiological  effects;  Personnel,  re= 
search;  Pilots,  age  factors;  Space  medicine 

CONTROL  KNOBS 

human  engineering,  It:  i54;  B:  11283!,  1488,  1022, 

11623!,  11676,  1863,  2235;  01:2522:  TVs  3880. 
3968,  4094  ,  4264  ,  4265  ,  4266  ,  4270,  5040; 
V:  6628,  6638,  6669 

CONTROL  LEVERS 

human  engineering.  Bs  1622,  1623 ,  17,33,  l*88l5,, 

1887,  2156;  B:  23:361,  2572,  3522,  3623: 

IV:  3763,  3764,  4152,  4267,  4272,  4563, 
4866 

relation  to  visual1  displays,  Bis  2523:  fV :  4267 

CONTROL  SYSTEMS  see  Display- control  systems: 
Instrument  control  systems,:  Traffic  control  systems 

CONTROL  TOWER  OPERATORS  fee  Traffic  control 
operators 


Controls  SUBJECT  INDEX 


CONTROLS  Lapp  also  Aircraft  controls;  Control 
knobs;  Control  levers :  Display- control1  systems:; 
Gunnery  controls;  Jet  engine  controls:;  Switches:; 
Traffic  control  systems!) 
human  engineering,  I:  7:80;  ®:  11747,  1849!,  i'005;; 

Iff:  2494,  3118;  JV:  3734  ,  3735  ,  3843,  38.7, £1 
4268,  4894  ,  5134  ,  5446;  V:  8596,,  6639; 
8847,  8648,  8855 

handbooks  and  treatises;,  V;  8641 
CONVERGENCE  See  Ocular  convergence 
COOLING  see  under  Cabins, 

COORDINATION  See  Neuromuscular  performance:; 
Psychomotor  performance 

CORAM  INK  aSS  Nikethamide 

Coronary  blood  vessels 

effects  of; 

Cold1,  V:  '6040: 

coronary  circulation 
effects:  of: 

blood  oxygen  tension,  III:  2364:  IV:  3713 
hypothermia,  DL  2474;  V:  5386,  '5424 5433 

measurement,  V:  5424 
Cortex  ass  Cerebral  cortex 
CORTICOSTEROIDS  8££  Steroids 

CORTICOfffTMULINiE  see  Adrenocorticotropic  ihor- 
mone 

CORTISONE 

effects  on; 

anoxia  tolerance,  S;  3528;  IV:  3743 
cold  tolerance,  IVs  3882;  V;  eow 
COSMIC  RAY  CYCLE 

relation  to  biological  rhythms,  IV:  3894 
COSMIC  RAYS 

biol’Ogi'Ca'!  effects,,  1;  330,|,,  334,  363,  I662;,  754',,,  7,55, 
756,  858!;  1:2055,  2066,  2088:  B:  2490; 
2564!,  3424,  3425,:  m  304101,  4t2-2;„  44:2% 

V:  535)2,  6®4|,  04151,,  #5%  0f50,  #5:9) 

animal  'experiments:,  V:  04157 
reviews,  IV:  4126 

test  methods,  0:  1367:  Si  2317;,  3032;,  347.5, 
3084;  W:  4123;  V:  6146,  6154,  6157,  6164 
effects  on: 

blood!  plasma,  1(:  204: 

brain,  ffl;  3475;  V :  bib 6 

enzyme  activity,  IV:  4123 

SMni,  Si  2)384:  Wi  3944,  41(24;  V:  6456 

hazards,  4;  753,  835,  836:  ®:  1638,  2054.  2088, 
2104  ,  2172;  ffl;  2443,  3426:  IV:  4123, 

4126  ,  4909,  4910,  4941,  4912  ,  4913.  4926, 
5409,  6470!;  V:  5225,  61401,  6152,  6154, 
6158,  6164,  6575 

protection',  'll):  2050;  HI):  34271;,  V :  6140 
research  methods,  IV:  4126 
tolerance.  HI:  34215 


COUGH  See  Whooping  cough 

CRASH  See  Impact 

CRASH  AMBULANCES,  V:  6380 

CRASH  INJURIES  (see  also  Items  listed  under  In¬ 
juries) 

analysis  1: 273,  654;  H:  1215,  1296,  1354,  1544, 

1633,  2047;  m:  2685,  2894,  3322:  IV:  3742, 
4083,  4141,  4172,  4194,  4320,  4321,  4674, 
4755;  V:  6351,  6363 

first  aid,  D:  1748 

prevention  ('see  also  Accidents,  prevention.  See 
also  Items  under  Safely),  4:  56,  114,  274,  286, 
287,  288,  426,  662';  I:  935,  1295,  l|97(, 
1388,  1633,  1798;,  2052,  2132;  Iff:  2685, 
2848,  3322;  IV:  3922,  4321,  4674;  V:  6553, 
6554,  6563,  6565,  6691 

research,  H:  2276 
statistics,  V:  6351 
treatment,  1:  694 

CRASH  WARDS  See  Airports.,  hospital  facilities 
CREATIVITY  See  Originality 

CREW'S'  iSee  Air  crews;  'GroUndi  Crews!;  Space  Crews' 
CROUCHING  See  Antl-g  procedures 
CUES  age  Auditory  C'UeS!;  Visual  cues 
C  UP  U'LOGR  AM 

relation  to  motion  si'C;kne;SSi  predispositign,  V;  5610 

CUPU'LOM'E TRY  'See'  Cupulogram;  Labyrinth,  effects: 
of  rotation,  test  methods 

CUTANEOUS:  CaeiUiLAf  lON' 
effects  of: 

altitude,  HI:  2986 
Cold,  V:  6045 

envtronmenlal  temperature,  Wi,  4364 
heat,  V:  5984  ,  6037 
physical  work,  IV:  4364 
relation  to  'heat  loss.,  I;  483':  IV:  4869 
CUTANEOUS  RESPIRATION 
'teftt,  Cl:  3047 

CYBERNETICS  aSS  Man- machine  systems 

•CYCLES  see  Activity  cycle:  Cosmic  ray  cycle; 
Diurnal  cycle:  Lunar  cycle.  Also  see  entries  under 
Rhythms 

CYCLI3SNE 

u|e  in'  motion  SlC'lmesS',  ffls  2866';  IV':  4460 
C YSTAMINE  See  Methenamine 
DACOREN'E 

effects  on  heart  function.  IV:  4329 
'DACTYLOGRAPHY  See  'Fingerprinting 

DARK  ADAPTATION,  f:  1'97,  198:  S':  1025 
'bibliography,  in  708;  §!:  112741; ,1V :  4376. 
effects  of: 

altitude,  ®e  1963 
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Deodorants 


anoxia,  1: 141 

color  adaptation.  Pi:  2996 

drugs 

ascorbic  acid1,  II:  1458 
atropine,  Vi  6371 
carcholln,  H:  1385 
glycyrrhizln,  IV:  4309 
Intermedin.  IV:  4641 
vitamin  A,  Ps  1458 

Mumljiafpn!,  1: 200,  601' f  P;  1855!;  Ed:  3650 

light  stimuli,  1:  864;  P:  1138.7,  1427,  1779.  1)825., 
1854;  V:  551'9 

preadaptation,  1: 480;  H:  945,  1(8531  IV:  4660, 

467®,  5182;  V:  5484,  5520 

ultravt@let  rays:,  ffli  1(9001  IV;  !51»82 

eleetroretinogram,,  V:  5485 

general  iphyalologiGal  factors,  1#;  4644 

race  factors,  P:  1926 

relation  to:! 

age,  Wt  4684;  V;  5497 

-color  vision:,  1: 49.9|  P;  1)1122:,  »85'5i;:  S:  24112:! 
fV:  47-7%  Vj  5634' 

motion  perception,  P:  1593 

peripheral  Vision,  D:  1 120 

visual1  acuity,  Is  2941;  S:  l1!®®:  ®:  £66%  fpt 

4055 

test  methods,  P:  2234;  PI;  3506;  V :  5a>22: 
thresholds,  IV;  4680 

tlffie  factors:,  Pi  1(03®,,  1384;  2387,,  266%  fPt 

•  4680 

DARK  APAPf  AfIGNi  ©LA^ESi,  P;  1387 
evaluation,  Pi;  2608 

DAY -NIGHT  CYCLE  see  Diurnal  cycle 
DAZZLE  see  Glare 

DEAFNESS  (Including  partial  dealne  ss)  (-see  also 
Auditory  perception  of  partially  deaf:;  Occupational1 
deafness'),  fe  292,  428,  462,  840;  0:  1203,  1704,  l’730i, 
117-31;,  |P:  3008 

caused  by: 

auditory  stimuli,  HI:  2364 
flight  duty,  Hp  3053 

general  physiological  factors,  ft;  r703t;  ®s  3150, 

3579 

predisposition,  V :  5553 

prevention,  W;  41(08!,  4480-  4899:-,  V;  555:0),,  SSSlZ,, 

55  92,  6454  ,  6467 

motion  pictures,  V:  6079 
relation  to: 

auditory  fatigue,  IV:  4140 
speech  intelligibility,  V;  5563 
treatment'.  IV :  4495 

use  of  nlcotinie  acid.  P:  1685 

DEBRIS  -see  Aircraft  debris 


DECELERATION  see  Acceleration 
DECISION  MAKING  PERFORMANCE  (see-  also.  Rea¬ 
soning),  IH:  3688 
relation  to  personality,  IV:  3857 
time  factors,  HI:  2974 

DECOM'PRE SSION  see  Altitude:  Explosive  decompres¬ 
sion 

Decompression-  chambers,  ®;  1374,  2304,  PI; 

2634,  2773;  IV:  3016 

for  animal  experiments!,  IP;  2649 

handbooks  and  treatises,  HI:  3267 

Decompression  sickness  (Aeroembolism,  Bends) 
(see  also  Postdecompression  shock),  I:  269,  270, 
453,l„  -65.7;;  H  :  1(562,  2037(;  iflll  3267;  IV  :  3993 
4192,  4206,  4325;  V:  5223,  6327,  6335i,  6317, 
6318 

effects  of  physical  work,  HI:  2433;  V;  6320 
etiology,  IV:  3810 

general1  physiological  factors,  0:  1'75K  IV;  5412 
Incidence,  IV;  4301 

Iprevenpon-  and  treatment,,  1: 17-8;  0:  1561;  IB:  2605, 
2913;  IV:  3810 

relation  to: 
age,  it  27-0' 
toody  weight,  1:  27-0 

D EHUM'IDI'FIC A TION  see  entries  under  Air  c-ondl  - 
tionlng 

DEHYDRATION 

caused  by  hot  climates,  IV:  4525 
treatment,  IV:  4524 
Di'lPiQ¥lNlDY  mas.  Attitudes 
DENTTROGENATiON  o££  Nitrogen  elimination 
DENMARK  see  under  Aviation  medicine 
DENTAL  ANOMALIES 

general  physiological  effects,  TP:  3832 
relation  to  aerotltls  media,  H:  2244 

A-L  PARE,  I;  532:;  H:  1359 ,  ffi:  298®,  30)1:0; 

IV:  4695;  V:  6430 

DENTAL  DISTURBANCES;  IV:  4695 

caused  toy  altitude,  -Is 48!,  87-1;  'IV;  40)17,  4429; 

V:  6430 

relation  to: 

airplane  flight.  II:  1788;  HI;  2571 
personality,  P;  1737;  IH:  3167;  IV:  4607 
statistic  s,  1:  1738 

DEN-fA-L  EXAM'DIATIONi,  ®;  311166;  V:  -64*1(6 
■DENTAL  PLAT-ES  see  Dental  prostheses 
DENTAL  PROSTHESES 
effects  on  speech,  II:  977 
■DENTAL  REQUIREMENTS  see  under  Pilots 
•DENTAL  SERVICE 

administrative  and  organizational  aspects,  IV:  4042 
DEODORANTS 

evaluation,  IV:  4942 
toxic  effects,  1:  366,  367- 


Deodorization 


SUBJECT  INDEX 


DEODORIZATION  aee  under  Cabins 


DEXEDR1NE  see  Amphetamine 


DEPRIVATION  Bee  Human'  Isolation;  Sensory  depri¬ 
vation;  Sleep  deprivation;  Starvation;  Water  depri¬ 
vation 

DEPTH  OF  FOCUS  see  under  Visual  perception 
DEPTH  PERCEPTION,  Is  21(9, '„  244,  374),,  7,94;  Hi  211(6; 
HI:  2813;  V:  5532,  5624,  5634 

elfects  of; 

alcohol,  ®:  242: 

anoxia,  X:  242;  II:  1661;  IV:  3929 
colors,  0:  1209 
contact  lenses,  I:  85,  87,  21® 
fatigue,  IV:  4892 

heterophorla,  IV:  4064,  4315;  V-:  5644' 
hyperoxla,  IV:  3929' 


DEXTERITY  see  Manual  dexterity 
DIAL  READING  sge  Scale  reading 
DIALS  see  Instrument  dials 
DIAMOX 
effects  on: 

anoxia  tolerance,  IV:  3933 
carbon  dioxide  elimination,  B;  1060;  'III'::  2  573 
hypercapnia  tolerance,  V:  6439 
DIATRINi 

use  In'  motion  sickness,  X;  231 
DIBENAMINE 
effects  on: 

altitude  tolerance,  I:  122 


Illumination,  H:  1353,  2009:,  2014*  IH:  3232,  3409 

motion,  B:  1450  ,  2222: 

noise,  H:  1068 

periscopes,  XV:  4112 

posture,  01:  2675 

training,  IV:  4221 

Visual  cues,  IH:  257®' 

visual  stimuli,  0:  1452 

tni  monoeuiar  vision,,  X:  30X*_7t44;,  1(068:,  1.21'i1,,, 

X233(  i'IS'ii,  2X1:5);,  m  24,7,9i„  353:8',  3684;; 

IV:  5047 

physical  factors,  fS;  2694;  IV:  80'4%  V:  5654 
ipsychologlcal  ’factors!,.  X;  84;,  fi:  979.  15.7.9,',,  £580.', 
1(617 
relation  to; 

accidents,  I:  249;  □;  2059 

brightness  discrimination,  ®;  3232;  XV;  4600:; 

V:  5640 

color  vision,  V;  5640 
emmetropia,  IV:  4841 

'form  perception,  V ;  5619,  5647 
head  movements,  0:  1068 
ocular  convergence ,  V:  5646,  5657 


anoxia  tolerance,  I:  321 
respiration,  I:  321 
dibenzyleNI 

use  In  motion  sickness,  I:  236 
DIET  itisee  also,  Food;;  Mould1  diets) 
effects  on: 

altitude  tolerance,  HI:  2629 
body  weight,  V:  5968 
carbohydrate  metabolism,  IV:  4139 
Ever  metabolism,  IV:  4809 
metabolism,  B;  2560,  3278,  3499 
nitrogen  metabolism,  HI:  2562 
physical  fitness,  II:  1848;  HI:  2990,  3343 
survival,  HI:  3016-;  XV:  4,47(ll 
water  Intake  j  E:  £674 
work  capacity,  Bi  2901 
relation  to: 

altitude  aeclimattzation,  XVd  4254 
DI'ETARY  REQUIREMENTS  fl££  Nutritional 
requirements 

DIFFUSION  see  under  Respiratory  gases 
DIFFUSION  RESPIRATION 


ocular  dominance,  ®;  1533,  £621 


effects  on: 


peripheral  vision,  m:  2671 

pilot  performance,  IV:  4134 

retinal  adaptation,  X;  434;  ®;  2187;  ill:  3409' 

size'  perception,  E:  1464,  1465 ;  IH:  2849,  3100: 

XV:  4227,  4228 

visual  acuity,  HI:  2979;  XVI  5047, 
role  5f; 

binocular  Vision,  H;  975,  1068,  £2X1,,,  1233,  £3X||„ 
1901;  Be  2672,  2673,  28X1,  2812,  2979, 
3268,  3481,  3532,  3538,  3684;  IV:  3962, 
4067,  5047;  V:  5509,  5620 
eye  movements,  IV;  4529 
test  methods:,  I:  461,  674',:  ®:  980),  £92®:;, »;  3480' 
tests,  ©:  1463;  XV:  4134,  4649' 

DESERTS  see  Hot  climates 

DEVELOPMENT  see  under  Ear;  also  see  Embryonic 
development;  Also  see  entries  under  Growth 


blood,  V;  5350 
blood  pH ,  V :  5350 

DIGESTIVE  SYSTEM  se_e  Digestive  system  function; 
iFTatus1;  Liver;  Pancreas;  'Peptic  ulcer;  Salivary 
iglafidg 

DIGESTIVE  SYSTEM  FUNCTION  (see  also  Appetite; 
Gastric  secretion;  Pancreatic  rhythm! 

effects  of: 

ai'fplSne  flight,  Vi  ®76X 

altitude,  X;  267,  513,  798,  799;  B:  1265,  2092; 
IV:  5004 

anoxia,  H:  1386,  1982,  1983;  V:  5935 
environmental  temperature,  V:  5992 
'explosive  decompression,  ®;  220®' 

hyperthermia,  V :  5469 
negative  acceleration,  03:  3122 


SUBJECT 

solar  radiation,  I:  267;  II:  1265 
tetraethyl  ammonium,,  II:  1386 
glucose  absorption,  I::  267/;,  S':  1265 
DIHEXYVERINE 
effects  on: 

altitude  tolerance,  IV:  4176 
DIISOPROPYL  FLUOROPHOSPHATE 
effects  on: 

electrical  potentials  of  cochlea,  §:  839 
labyrinth,  IP:  3373 

DIMENHYDRINATE  (Dramamlne,  Etanautine, 

Nautamlne .  N'ovamlne) 
effects  on: 

anoxia  tolerance,  I;  821,  823;  PI:  3350 
auditory  perception,  II:  1389;  HI:  3661 
mental  performance,  I:  689;  ®  1917' 
nystagmus,  III':  3373 
visual  perception,  II:  1389 
general  psychological  effects,  II:  1890 

use  In  motion  sickness,  84,  89',  142,  156,.  236, 

293,  333,  336,  689;  Q:  1509;  HI:  3160; 

IV:  4317,  4460 

DX'PARCOL 

use  In1  fnotioMlfkngss.1,,  I;  236 
DIPHENHYDRAMINE  HYDROCHLORIDE  B£& 

Benadryl 

DIPHENYLHYDANTOIN 

effects'  on  anoxia  tPl'er ance,  II:  'MOO' 

DIPHTHERIA 
control,  ®i  772 

DIPLOPIA  /see  also  Heterophorla) 
relation  to  heterophorla,  HI:  2464 
DIRIGIBLE  FLIGHT 

medical  problems,  V:  5221 
DISABILITY  afift  Physical  fitness 
DISASTER  RESCUE,  V:  6408 
use  of: 

helicopters.  Vs  6536 

parachutists,  V:  6175 

'DISCIPLINE  see  entries  under  Attitudes 

DISCRIMINATION  see  Brightness  discrimination; 

'Loudness  discrimination;  Pattern  discrimination; 

Pitch  discrimination;  Probability  discrimination; 

Tactile  discrimination;  Velocity  discrimination 

DISEASES  (see  also  Aerotltis;  Arthritis,  Cardiovas¬ 
cular  diseases;  Communicable  diseases;  Epilepsy; 

Eye  diseases;  Infectious  diseases;  Intestinal 
diseases;  Malaria;  Mental  diseases;  Poliomyelitis; 
Respiratory  diseases;  Spasmophilia.  See  also 
entries  under  Occupational  diseases  and  Sicknesses. 

See  also  Pathology  under  organs  and  organ  system# 

DISORDERS  Sjee  Retinal  adaptation,  disorders;  Speech 
disorders.  Also  see  items  under  Abnormalities; 
Disturbances 

effects  on  performance  of  aviators,  ffl:  3607 
Incidence  In  personnel,  IV:  4089 


INDEX  Diving  flight 

DISORIE  NT  A  TION  see  Spatial  orientation 
DiSPLACEMENT  see  Visceral  displacement 
'DISPLAY -CONTROL  SYSTEMS. 

effectiveness,  IV:  4199 
DISPLAYS  S££  Visual  displays 
DISPOSAiL,  see  under  Fecel!;  ©rl'ne;  alsousee 
subdivision  Removal 

DISTANCE  ESTIMATIONi  (see  also  Depth  ipereeptiont)) 
relation  to:: 

size  ipefCeption',  V:  5:623’,.  '5'650' 
tests,  IV:  4833;  5649 

DISTURBANCES  see  Dental  disturbances.  Also  see 
under  Spatial  orientation,  Vision;  also.  iseei  Diseases; 
Sicknesses;  and  subdivisions  Abnormalities;  Dis¬ 
orders;  Pathology 

DITCHINGS  /see  also  Accidents) 
statistics,  iJV':  4062,  5099 
DIURNAL  CYCLE 

effects  on  blood  cells,  II:  1461 
general  physiological  effects,  8112!,,  814 
relation  to: 

biological  rhythms,  'ffl'j  2530,  2542,  2961' },  fV's 
3895,  4105,  4990,  5030';  V:  5272 
activity  rhythm,  B:  2402,  3013,  3®S4i;  fV: 
3746,  4169,  4799;  V:  5257 

adrenal1  activity  rhythm:,  S'  4'-29:4i;  V:  5,'264! 
autonomic  nervous  activity  rhythm,  IV':  4242 
'excretory  rhythm,  ©s  3086';  IV:  4643,  4655; 

V:  5269 

galvanic  skin  response  rhythm,  pi/i;  4890 

metabolic  rhythm,  V;  5274 
ipul®#  fit#  rhythm:,  fY":  4353 
respiratory  rhythm,  IV:  4353 
sleep,  3:  3012 

blood  bl'llrubin  content,  V :  525.9 

blood  cell  rhythm:,  V:  5258 

carbohydrate  metabolism,  HI:  3020;  V:  5265 

electroencephalogram,  V  :  5266 
epinephrine  excretion,  'FV:  4T27 
fatigue ,  8:  1'  'lll65i;i  IV:  4'1'8G 
•iron  metabolism,  IV:  3868 

liver  metabolism,  V:  5265,  5267 
mental  performance,  IV:  3846 

oxygen  consumption,  V:  5261 
protein  metabolism,  V :  5267 
steroid  metabolism,  V:  5271 
urine  composition,  V ■  5260 
water  exchange;,,  HI':  3®9'4! 
work  capacity,  HI:  25301 

DIVING  FLIGHT 

medical  problems,  IV:  4951 


Dominance 


SUBJECT  INDEX 


DOMINANCE  aee  'Handedness,;  Ocular  dominance 

DONAGGIO  REACTION  see  'Physical  work,  effects  on 
urine  composition 

DRAMA  MINE  see  Dlmenhydrlnate 
DREPANOCYTEMIA  sg£  Sicklemia 
DRI'NKING  gee  A'leOhoU;  Water  Intake 
DRINKING  WATER  BSS.  Water  supply 
DRUG  ACTION 
effects  Of; 

altitude,  li  863;  ®;  953;  Bfc  3®Q6u  IV:  4696 
anoxia,  I'i  'ilOBi,  275,,  8.63!;  ,0;  .1181:5';  Ms  2628 
ibafometflc  pressure,  'B:  1205, 
carbon  dioxide,  IV:  4457 

DRUGS  (see  also  Anesthetics;  Antihistaminics;  Hypnotics; 
Motion  sickness  drugs;  Narcotics;  Pyrogenic  agents. 

See  also  Individual  drugs:  Acetylsalicylic  acid;  Adeno¬ 
sine  monophosphate;  Alcohol;  Amino  acids;  Aminophy.l- 
line;  Aminopyrlne;  Amphetamine;  Androsterone;  Antis- 
tine;  Aramine;  Atropine;  Banthine;  Barbituric  acid  die* 
rlvatives;  Benadryl;  Benthl;  Buscopan;  Caffeine;  Gar- 
cholln;  Centropneln;  Chlorophyll;  Ghlorpromazlne;  Co¬ 
balt  compounds;  Cocaine;  Codeine;  Cortisone  Cycl'izlne; 
Dacorene;  Diamon;  Diatrin;  Dibenamlne;  Dibenzy lene ; 
Dihexyverine;  Diisopropyl  fluorophosphate ;  Dimen- 
hydrlnate;  Dlparcol;  Diphenylhydantoin;  Ephedrine; 
Epinephrine;  Ergotamine;  FTavones;  Folic  acid; 

Glycine;  Glycyrrhizin;  Heparin;  Hesperldin;  Hexa- 
methonium;  Histamine;  Hyderglne;  Intermedin;  Isos 
phenergan;  Kemadrin;  Lergigan;  Uscrgan;  Meclizine; 
Meperidine;  Mescaline;  Metaramlnol;  Methadone; 
Methenamine;  Metrazol;  Morphine;  Most  dal;  Mutter  - 
gan;  Nalorphine;  Nicotinic  acid;  Nikethamide;  Ni¬ 
trites;  Opium;  Pagitane;  Par Sidol;  Phenergan;  'Physo- 
stigmine;  Pilocarpine;  Postafene ;  Prednisone;  Prima¬ 
quine;  Probanthine;  Procaine;  Progesterone;  Pro¬ 
methazine;  Purine;  Pyribenzamine;  Pyridine;  Pyri- 
doxine;  Pyrroiazote;  Quinine;  Rutin;  Salyrgan;  Sco- 
podex;  Scopolamine;  Sodium  azide;  SoventOl;  Strepto¬ 
mycin;  Succinates;  Sulfonamide  compounds;  Terra- 
mycin;  Tetraethyl  pyrophosphate;  Tetraethylammon- 
lum;  Thephorine;  Thiamine;  Vasopressin;  Veratrine; 
Vitamins;  Voiiiex  A) 

contraindication  for  ayiators:,  HI:  2831 ;  IV:  4248 
effects  SB’! 

altitude  tolerance,  I;  122 

anoxia  tolerance:,  1:  608:,  821 ,  823:;  U:  1400;  'Mil 
2488;  V:  5955,  5962 

blood!  pressure,  'I:  1 90 ,  '608!,.  719;  IV :  3888 
circulation,  I:  196,  71'9 
color  rtslon,  B':  2297 
electroretlnogram,  ®s  11882 
fatigue,  O;  1915;  IV:  3954:  4394;  V:  6127 
heart  metabolism.  Ms  3525 
heterophorla,  I'V's  3836 
hiiriarnstia  tolerance.  IV :  423  5 
neuromuscular  performance,  HI:  2898 

nystagmus,  IB:  3115;  V:  6372 

oxygen  consumption,  »:  2434 

psychomotor  performance,  Be  1549;  HI:  2843. 
2900,  3295 


respiration,  0:  1 202 
retention'  of  messages,  IV:  4762 
team  behavior,  V:  5741 

temperature  regulation,  B:  2434 ;  IV':  3887; 

V:  5994 

inducing  'hypothermia,  ®;  2983;  fPs  3906;;  V:  !541® 

DUMMIES,  I:  52;  Us  9>T9;  HI:  31 19;  V:  7582 
DUGbENAL  'UiLG'E'R  see  Peptic  ulcer 
DUTIES  see  Flight  duty.  Also  see  Duties  under  the 
various  personnel  categories,  e.ig.  'Flight  Surgeons, 
duties 

'DViNAKB-G1  VISUAL  ACtfflfV,  fl<:  ®75%  »8bli  I'V'; 

4566;  V:  5503,  5526,  5527,  5695 

effects  of: 

illumination,  V:  5525 

training,  HI:  3126;  IV:  4565 ; 

DYSBARISM  see  Altitude  sickness;  Decompression 
sickness;  Dental  disturbances  caused  by  altitude. 

Also  see  entries  under  Barotrauma 

DYSTONIA 

caused  by  parachute  jumping,  V':  6514,  6524 
EAR  (see  also  External  car;  Labyrinth;  Middle  ear; 
Otorhinolaryngology) 
anatomy,  ®s  931;  H:  20265,  IV':  4590 
handbooks  and  treatises,  III:  3628 
development,  Is  93 
effects  of: 

airplane  flight,  IV:  4862 
blast,  H:  1008,  1329,  2199 
sound,  Bs  1453 

ultrasonic  vibrations,  H?  1865 
examination  §§§  Hearing,  test  methods 
pain,  II:  i'4'5'3' 

caused  by  noise,  IV:  4864 

pathology  (  nee  also  Aerotltis  media:  Otitis  externa), 
IC  292,  567;  Ms  307.9;  31183!;  IV:  4590; 

Vs  6332 

treatment,  V:  5591 

physiology  (aee  also  Hearing),  I:  93;  IV:  4496, 

4590,  5206 

handbooks  and  treatises,  HI:  3628 
presiure  gradient 

effects  on  auditory  perception,  IV:  4312 

EAR  DEFENDERS  (aee  also  Ear  muffs;  Ear  plugs!; 
Helmets,  acoustical  properties),  H:  941,  1935;  Ms 
2305,  2424,  2978,  2973,  3052,  3182,  3244!; 
IV:  3974,  4022,  4322,  4473,  4480,  4648, 
4787,  4827,  5115,  5140,  5175;  V;  6461, 

6467  ,  6486 

evaluation.  IV:  4625,  5015;  Vs  6493 
test  methods,  V:  6493 

EAR  MUFFS,  Bis  1285,,  1454,  H637,  ®8®3;;  ffi's  2884t; 

V:  6491 

EAR  'PLUGS,  Is  383,  487,  582;,  6!i  5i;  Hs  l!2!85i,  *32®),. 

1425,  1454,  1637,  1795,  1813,  1871,  2301, 
2302,  2303!;  Ms  2684!,  fVs  4226),  43:83',  4419), 
!5f 70l„  5207;  Vs  6453,  6454 


311? 


SWiBJE-CT  INDEX  El'e etr  oeneephalogr ami 


effectiveness,  B:  11380,  1700;  BE  3558 
effects  on  speech  Intelligibility,  B:  1872 
EARPHONES 

effects'  on  auditory  perception,  IV:  5205 
EATING  See  Food  Intake 

EBULLISM  See  entries  under  Gas  bubble  formation 

ECOLOGICAL  SYSTEMS  see  Closed  ecological  sys¬ 
tems 

EDIBLE  PLANTS,  IV:  4307 
EJECTION  FROM  AIRCRAFT,  I:  744,  809,  892; 
m:  2909,  3314;  IV;  5100 
at  high  altitude,  1:  634;  IV:  4143,  4335 
at  high  speed,  IB:  3552;  IV:  3859,  4143,  4'i<9Qi,  4335, 
5035;  V:  5806,  6509,  6513 
Cause  of  Injuries,,  IV:  3999 
hazards,  IV:  4810,  4865;  V:  6521,  65281 
at  low  altitude,  IV:  3865 
effects  of  posture,  IB:  2330 
equipment,  IV:  4669 
general  physiological  eff  sets,  V:  5794 

hazards,  Q:  1212;  ®  2330;  IV:  4452,  4996;V:65'*8, 
8519,  6526 

training  devices,  IV:  3928,  4401 
training  methods,  IV:  4107 

EJECTION  SEATS,  ji  172,  359,  543;,  744,  749,  809; 

B:  924,  928,  1249,  1330;  1382,  1554, 

11555,,  11844;  2Q34;  fgfe  2879,  2909,  29*0; 
3274,  3314;  PV:  3859,  3928,  3966;  4107, 
4190,  4335,  4382,  4406,  4546,  46*6,  4845, 
4846,  4847,  4895,,  4902,  5*00;  V:  8497, 
6504,  6507,  6510,  6513,  6515,  6516,  6517, 
6523,  6525 

evaluation,  IV;  44811;  V;  6505,  6506,  6522 

ELECTRICAL  POTENTIALS  see  under  Cochlea; 
Labyrinth;  Meninges.  Also  see  Standing  potential 
and  entries  under  Action  potentials 

ELECTRICAL  RESISTANCE  ass.  Galvanic  skin  res 
sponse 

ELECTRICAL  STIMULI 

Cause  of  auditory  fatigue,  V:  5601 
effects  on: 

eye,  B:  2079;  IB:  2531 
labyrinth,  B:  *010,  *665 
muscular  (unction,  B:  1490 
pulse  rate,  IV:  5142 
visual  perception,  V:  5498 
ELECTRICIANS 
performance 

test  methods.  IV:  4955;  V!  6252 
training,  IB:  2356 

E LE C Tucx; A RDIOGRA M  (see  also  Elec troc ardiogra - 
phy),  B:  1906;  IB:  3275,  3325 

abnormalities,  IB:  3168:  IV:  4807 
effects  of: 

airplane  flight,  B:  1942 
altitude,  IV-  3805,;  V:  5887 

altitude  acclimatization,  fV:  3733!;,  V:  5609,  5872 


anoxia,  k  884;  Ss  981,  1945,  2283;  IB;  2344, 
2505,  2508,  2818,  3381;  IV:  3899,  4059, 
4237,  4238,  4288;  V:  5937 
carbon  dioxide,  I:  884 
chlorpromazlne,  V:  8355 
cold,  tV;  4486;  V:  80*9 
drugs 

atropine,  I:  392 
hexamethonlum,  V:  6355 
nicotine,  IB:  2344 
vasopressin,  IV:  3699 
vitamin  E,  IB:  2818 
fatigue,  IV:  4807 
food  intake,  IV:  4493 
heat,  IB:  3542 
hibernation,  V:  5275 
hyperoxia,  *:  607,  884;  IB:  3530 
hyperventilation,  V:  5362 

hypothermia,  IV:  4003,  4004,  4599;  V:  5275, 
5319,  5402,  5412,  5437,  5452,  6355 
nasal  stimulation,  B:  2-285 
oxygen  breathing,  |:  607;  fV;  4247 
physical  work,  IB':  3683;  IV:  4486;  V:  60*9 
piloting,  B:  1457 
positive  acceleration,  I:  720 
pressure  breathing,  I;  452,  607;  V:  5359 
rotation,  IB:  3060 
sport  activities,  V:  8111 
tobacco,  IB':  2344 
tumbling,  IV:  5*49 
Valsalva  maneuver,  B:  12*0 
vestibular  stimulation,  ID:  3488 
voluntary  apnea,  V:  5331 
general  physiological  factors,  V:  5309 
relation  to: 

electroencephalogram,  IV:  5*89 
physical  fitness,  ffl:  3050 

ELEC  TROC  AHDIOGRAPHY,  V;  5805 
to  flight,  B:  1457;  ffi  2320 

ELECTKODERMA  L  'RESPONSE  .See.1  Galvanic  skin 
'response 

E  LE  C  TROE  N  CEP  HALO  GRAM  (see  also  Electroen¬ 
cephalography),  IV:  5*89 

effects  of: 

anoxia,  I:  282,  413,  821,  823,  906);  B:  *591, 
2112,  2*20,  2*21,  2279;  IB:  2469,  2505, 
2976,  3335;  IV:  4011,  4749 
antlhlstamlnlcs,  IV:  4716 
auditory  stimuli,  IB:  3199;  V:  5384,  5570 
caffeine,  IV;  47*6 

carbon  dioxide,  I:  758;  H:  2058;  BI:  3431 
explosive  decompression,  Be  1419;  V:  5942 
hyperoxia,  IB:  2454,  3.170;  IV:  4144 

hyperventilation,  B;  1*66,  2282;  fife  3316,  34311; 
IV:  5*89 

hypocapnia,  II:  1591 


Electroencephalogram,  effects  of 


y  y  tAjii  V  Iff 


hypothermia,  IB;  2556,  2730;  IV:  4144,  4145, 
4932:;  V:  5384,  u4‘43,  5472  ^ 

Ught  stimuli,  I:  853,  906;  I:  1168,  2112,  2202 
2203,  2204!;  ffl:  2855,  3572,  3573;  V:  5531 
Metrazol,  ©:  H  68 

nasal1  stimulation,  H:  2285 
noise,  B:  2225i;  Sfe  25531,  2566 
rotation,  ffl:  3060 

vestibular  stimulation,  B:  2299;  ffl;  368,7 
relation  to: 

accident  proneness,  V:  6422 
age,  I:  282 
alertness,  B:  1659 

anxiety  proneness,  I:  853;  D:  2204;  V:  6422 
carbohydrate  metabolism,  IV:  5189 
diurnal  cycle,  V:  5266 
electrocardiogram,  IV:  5189 
personality,  IV:  4792 
pulse  rate,  B:  1591 
sleep,  ffl:  2855 

ELEGTOOENCEPHAtGGRAPHY,  B:  2284;  ffl:  3594 
3665);  IV:  3908,  5188;  V:  5483,  5805  ’ 

"JSJSf! “fWjpWWW  (see  also  Potassium 
So^um  metabolism;  fe&jife  Electro- 
lyte  content  under  Blood;  Saliva) 

effects  of: 

anoxia,  IV:  4736|  V:  5422 
hyperthermia,  V:  5477 
hyperventilation,  IV:  4736 
hypothermia,  m  4736;  V:  5422:,  5477,  34, 7® 
heart  function,  V;  5441 
ELECTROLYTE  EXCRETION 
effects  of  posture,  V:  6*68 
reutton  to  adrenal  activity  rhythm,  V:  5284 
ELECTROLYTE  METABOLISM 
effects  of  hyperthermia,  V;  5371 
ELECTROMYOGRAM 
effects  of: 

auditory  stimuli,  V:  6067 
carbon  dioxide,  I:  758 
noise;,.  B:  2044 
respiration,  B:  I}®®,  11(94 
ultrasonic  vibrations,  ffl;  27.62 
visual  searching,  ®:  2044 
relation  to: 

alertness,  B:  1659,  2044 

psychomotor  performance,  V:  5670  5674  5675 
5879,  5728,  8066  >  - 

ELECTRONIC  EQUIPMENT  (fee  also  Radar  equip¬ 
ment;  Radio  equipment),  ffl:  2358 

human  engineering,  ffl:  3207;  IV:  4291 
use  In: 

aviation  medicine  research,  IV:  4905 
piloting  (see  also  Instrument  flight),  ®:  1953 
1954,  1955,  2084,  2289;  IV:  4291 
ELECTRONICS  TECHNICIANS 
performance 


test  methods,  IT:  1371,  1495 

selection,  B:  1493;  IV;  5057 

training ,  ffl:  2348.  2349,  2352;  IV:  3702;  V:  6178, 
*022.0' 

ESeCn™?sNYSTAGM°GRAM  **  Labyrlnth-  electrical 

E  LEC  TRO  -  OCULOGRAM  (  s££_slfi9  Electroretinogram  ); 

effects  of  retinal  adaptation,  ffl;  4065;  V:  5500 
5501  1,1 

relation  to  eleGtroretlnogram,  Vi  5531! 
ELECTROPHONIC  HEARING,  I:  344  722 
ELECTROPHRENIC  RESPIRATION,  I:  400;  ffl:  2830 
ELEC TRORE TTNOGRA M ,  B:  991,  2278 
effects  of: 

anoxia,  *  2112;  IV:  4749;  V:  59*5 
color  stimuli,  V:  5487 
drugs,  II:  1882 
glare,  V:  5495 
ttfW  Stimuli,  1:  1796,  2ll2i 
positive  acceleration,  IV:  4532 
retinal  adaptation,  B:  1135 
®  blackout,  IV:  4532;  V:  5523 
In  dark  Mutation,  V:  5485 
relation  to: 

electro-oculogram,  V:  5531 
retinal  adaptation,  V:  5486 
visual  perception,  ffl  4854 

ELIMINATION  fee  Carbon  dioxide  elimination;  Nltro- 

ftemovirt1"4*10"'  Alfl°  Se*  ltem?  HSS6I  Disposal; 

EMBRYONIC  DEVELOPMENT 

effects  of  altitude,  i:  512 

SlSf fmd®-  AtUptablu,y  t0  emergencies; 

Rncuo  equipment  fop  emergencies 

EMERGENCY  EXITS 

human  en^neering,  V:  6552 

EMERGENCY  hospitals 
equipment,  I:  (600; 

EMERGENCY  PRESSURE  CELLS,  ffl:  2605 
EMERGENCY  RATIONS,  ffl:  2392,  2483,  2903,  2928, 

3014,  3016,  3343.  3348,  3347,  34*6,  3484 
364°;  IV:  4471,  4804,  4896,  4897;  V:  6534 
bibliography,  IV:  4023 

®  *  —fe, 

EMETIC  CENTER  fife  Vomiting  center 
EMMETROPIA 

relation  to  depth  perception,  IV;  4841 
statistics,  TVs  4063 

EMOTIONAL  STRESS  see  Mental  stress 
EMPTY  VISUAL  FIELD 
effects  on: 

Visual  accommodation,  IV;  435.1:  V:  5490.  5543 
visual  perception,  V:  5490 
ocular  convergence,  IV:  4404 
E NDOC RINE  SYSTEM  (see  also  Adrenal  glands;  Hy- 
pophysls;  Pancreas;  Testis;  Thymus;  Thyroid) 
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effects  of: 

altitude,  I:  345;  m:  3441 
altitude  acclimatization,  V:  5896 
cold,  V:  5971 
noise,  H:  1174,  Il7i6' 
sound,  V:  6086 
stress,  V:  5771 

ultrasonic  vibrations,  B:  1174;  V:  6086 
vibration,  p:  117.6 

efleetsi  on  biological  rhythms,  IV:  4852 
role  In: 

cold  tolerance,  V:  5983 
hyperoxla,  IV:  4972 
temperature  regulation,  I:  345 
ENDOCRINES  iBSSi  Hormones 

ENDOGENOUS  FORMATION  see  under  Carbon  mon¬ 
oxide 

ENERGY  EXPENDITURE  fi££  MetaboUsm 
ENGINE  NOISE  (see  also  Jet  engine  noise') 

analysis,  6:  1455,  2040;  HI:  3254 ;  IV:  4438i 
effects  on; 

adrenal  glands,  449 
hearing,  I:  383,  641;  IV:  441>9;  V:  5580' 
igenef al  physiological  effects,  ffl:  25>1'9 
reduction,  B:  1390,  1553 
ENGINE  OILS 

hazards:,  II:  1786:;  V:  64381 
toxic  effects,  Re  2499 

ENGINEERING  &££  Human  engineering.  Alan  »» 
Engineering  factors  under  Accidents 
ENGINES  g££  Turbojet  engines 
ENVIRONMENT  a££  Space  environment 
E  NVIKONMENTAL  F  AC  TORS  ( see  a'lSn.  ;1  nJer  Acci¬ 
dents;  see  also  .specific  environmental  factors,  e  z 
Cold)  .  ' 

effects  on  biological  rhythms,  IV:  3747 
ENVIRONMENTAL  TEMPERATURE  t«ee  ,1..  Cold; 
Heat;  see  also  subdivision  Temperature) 
effects  on: 

activity  rhythm,  HI:  3462 
altitude  tolerance,  Ii;  122 

anoxia  tolerance,  i  1122;;  B:  1307,  1520;.  V:  5957 

blood,  V:  6036,  6049 

body  fluids,  V:  5969 

circulation,  R:  2366;  IV:  3845 

comfort,  fiji:  2343' 

cutaneous  circulation,  IV:  4364 

digestive  System  function,  V:  5992 

hibernation,  V:  5288 

kidney  function,  V:  8036 

lipid  metabolism,  IV:  4728,  5|96 

metabolism,  V:  5988 

nitrogen  metabolism,  IV:  5197 
nutritional  requirements,  IV:  4809 
oxygen  consumption,  IB:  2434 

perspiration,  ©;  1563,  1564,  1565.  4 766  1767' 

IV:  4975;  V:  5389 


Equilibrium 

Psychomotor  performance,  II:  1918,  1949  1920- 
IB:  3540  ’ 

slctn  temperature  gradient,  V:  6046 
temperature  regulation,  B:  1204;  IB:  2669 
urine  composition,  TV:  51(97 
vigilance,  B:  1922 

igeneral:  iphysiolo^ca'l1  effects,  B:  Ti92)l  =  ft-s  prai# 

V:  5688 

ENZYME  ACTIVITY 
eflects  of: 

altitude,  V:  5858 
altitude  acclimatization,  V:  5893 
anoxia,  V:  5858,  5936 
cold,  V:  5981 
cosmic  rays:,,  TV:  44  23 
Ionizing  radiations,  ft  338 
starvation,  Vs  5936 
role  In: 

cold  tolerance,  Ms  2512 

hyperoxla  tolerance,  R:  2800 

ENZYMES  Carboxypeptldase;  Catalase;  Cholin¬ 
esterase;  IJpase 

EOSINOPHILS  see  Blood;  .eeBsi 

EPHEDRINE  AND  DERIVATIVES  (Pervitin,  Rhlnalgan) 
effects  on: 

congestion  of  nasal  passages,  I;  566 
night  vision,  R:  2836 
use  Ui'  altitude  sickness,  R;  3643 
vasoconstrictor  effects,  566 
EPIDEMIOLOGY  gee  Comiiiunlcable  diseases 
EPILEPSY,  B:  2281 

eauied1  by  Intermittent  light,  R:  2328 

igeneral'  .peyGholoflca'i  effects:,  ffi:  3:667;;  fV's  5T90I 

predisposition 

test  methods,  |V:  4568 

EPINEPHRINE  AND  RELATED  DRUGS  Usee  alno 
Adrenochrome) 

effects'  on: 

blood  pressure,  R:  2825 
brain  activity,  V:  6369 
circulation,  V:  5998 
heart  function,  V:  6369 
oxygen  consumption,  B;  2239 
pulse  rate,  R:  2591;  V:  5446 
respiration,  B:  2239;  S:  3084 
visual  perception,  B:  1:393: 
excretion  fi££  Epinephrine  excretion 
EPINEPHRINE  EXCRETION 
effects  of: 

airplane  flight,  R;  2718 
anoxia,  V:  5481 
posture,  IV:  4128;  V:  6170 
psychomotor  stress,  V:  5481 
relation  to  diurnal  cycle.  IV:  4127 
EQUILIBRIUM 
effects  of: 


Equilibrium,  effects  of  SUBJECT  INDEX 


anxiety,  II:  1609 
fatigue:,  D:  1608,  1609 
menstruation’,  IT:  2038 

relation  labyrinth,  II:  1 665 ,  1876 ;  HI:  33391 
role  In  piloting,  IV:  4863 
test  methods,  m:  3061 
tests,  I:  333,  336;  0:  1010 

EQUIPMENT  see  under  Ambulance  planes;  Bailout; 

Bailout  at  high  speed;  Blood  transfusion;  Ejection 
from  aircraft;  Emergency  hospitals;  Human  centri¬ 
fuges;  Pursuit  tracking;  Survival;  Survival  on  land; 

Survival  on  water.  Also  see  Electronic  equipment; 
Navigational  equipment;  Protective  equipment 

ERGOTAMINE  AND  RELATED  DRUGS  (‘Gynergen) 
effects  on  anoxia  tolerance,  D:  1400 
ERYTHROCYTES  see  Blood  cells;  Hemoglobins 
ERYTHROCYTOLYSIS,  V:  5871 

ESCAPE  CAPSULES,,  >E  '53,  35%  622,,  692i;,  8:  92% 

IV:  4T90,  4331,  5089,  5134;  Vl  5231,  6499, 

6508,  8512,  6513,  6525 

hazards,  V:  6526,  6527 
ESCHERICHIA  COU,  8:  1538 
ESERl'NE  See:  Physostlgmlne 
ESTRADIOL  afit  Sex  hormones 
ESTRUS  See  Reproductive  system 
ETANAUTINE  see  Dlmenhydrinate 
ETHANOL  ass  Alcohol  (Ethyl) 

ETHKNINE 

effects  on  lipid  metabolism,  V;  6014 
ETHYL,  ALCOHOL  ut  Ateehsl  (Ithyli) 

EUROPE  see  under  Air  transportation  of  patients 
EUSTACHIAN  TUBE  &££  Middle  eat 
Evacuation  aaa.  Air  evacuatipn> 

EVOLUNTIONARY  ASPECTS  see  under  Anoxia  toler¬ 
ance 

EXAMINATION  see  under  Autonomic  nervous  system; 
Cardiovascular  system;  Eye;  Heart;  Labyrinth;, 

Liver;  Middle  ear;  Spinal  column;  Spleen.  Also  see 
Dental  examination;  NeuropsyeMatrl'c  e,.;,  Physical 
Post-mortem  e. 

EXCREMENTS  see  Feces 

EXCRETION  see’  Aldosterone  excretion;  Electrolyte 
excretion;  Epinephrine  excretion;  Steroid  excretion 

EXCRETORY  RHYTHM 

relation  to  dlUrnal  cycle,  ID:  3088;  IV:  4943:,  4655; 

V:  5269 

EXERCISE  see  Physical  work;  Sport  activities 
EXITS  see  Emergency  exits 

EXPEDITIONS  aee  under  Mars  (Planet);  Venus 
(Planet).  Also  aee  Lunar  expeditions;  Planetary 
expeditions 

EXPIRED  AIR  see  Respiratory  gases 
EXPLOSIONS  aee  Atomic  explosions;  Blast 
EXPLOSIVE  DECOMPRESSION,  IV:  4206,  5122 
analysis.  ®:  1513:  V:  5862 
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effects  on: 

abdominal  pressure,  IV:  3774 

alveolar  carbon  dioxide  tension,  D:  2130 

alveolar  oxygen  tension',.  J§f  2)113(0;  18:  25(1(5' 

blood,  1:  529;  0<:  #6931 

blood  pressure,  8;  :2i(023i;;  IV:  3774 

blood  temperature,  D:  2210 

body  gases,  D:  2218 

brain,  I:  4fi8 

circulation,  Ic  214,  52%,  868,  869;  8:  1428, 

’li:5.7(4, ,,  1653,  2248 

digestive  system  function,  B:  2209’ 

electr oe nc ephalogr am,  8:  1449,;  V:  5942 

hearing,  IV'j  4299 

heart,  2208;  V:  5892 

heart  function,  {:  214;  0;  4479) 

Intracranial  pressure,  D:  2247 

InU'apiUnona'ry  pressure.,,  fV:  43#%  V:  5004,, 

5905 

lung,  ft  448,  623,  855,  856,  868,  869;  Si  1432, 

1656,  2208,  2249;  ID:  2597,  2891,  3340, 
3:592;;  IV:  4319 

lung  temperature,  8:  2240 

memoryj  B  3)435 

middle  eaf  ,  B  3065;  Vs  5848 

respiration,  II:  1477 

tissue  pressure,  I:  530;  8:  1654 

general  physiological  effects,  I:  260,  324,  503 ,, 

506,  530,  586;  0:  1349,  1350,  447%  4577, 
4652,  4654,  1656,  2035,  2246;  ffi;  2321, 
2933,  2998,  3407,  3127,  3589,  3591;  IV: 
3781 1  4362,  5440);  V:  5820,  5855,  5906, 
5942,  6349 

general  psychological  effects,  ID:  2321;  V;  5855 

pathological  effects,  IV:  4073,  4472!,,  4300 

physical  factors,  SI:  3590 

post-mortem  findings,  V:  5906 

proteclonj,  I:  5031,  506:;  8:  4407,  4754);  'IV':  3698:, 
3753 ;  V:  5854 

EXPIAXHVE  DECOMPRESSION  TOLERANCE,  8:  4577, 

1657,  2138,  2246;  ID:  3436;  V:  5854,  5904 

EXPOSURE  SUITS  (see  also  Ventilated  suits),  D: 

925.  1524;  ID:  2323,  2599,  28.75;  IV:  4206; 
V;  6479 

evaluation,  D:  958,  1525;  V;  6482 
EXTERNAL  EAR 

pathology  (see  also  Otitis  externa),  □:  2082 

EYE  (see  also  Ocular  rhythms;  Pupil  flze;  Pupillary 
reactions;  Retina;  Vision;  Vitreous  humor;  «e*  also 
subdivision’,  Visual  requirements) 

diseases’  see  Eye  diseases 

dominance  isee  Ocular  dominance 
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Fatigue 


effects  of: 

anoxia,  II:  1661 
blast,  ID:  3386 

eie##lca'l!  stimuli,  0:  2079;  9:  2531 
ionizing  radiations,,  II:  1638 
microwave  radiations,  V:  6143,  6163 
ultrasonic  vibrations,  0:  1706 

electrical  potentials  igfift  Electro-oculogram;  Elee- 
troretinogram 

examination  (see  also  Vision,  test  methods1),  I: 
1137,  74%  2§6;  605;  p  2274;  W:  4MB<r 
4430;,  4767,  407.9,;,  V:  554%,  5535 

movements  see  Eye  movements 

pathology,  IV:  4765 

effects  on  air  transportability,  V:  6399 
physiology,  m:  3414 
EYE  DISEASES 

caused  by  airplane  flight,  HI:  3300 

handbooks  and  treatises,  II:  1'924 

relation  to  nasal  passages  pathology,  B:  337.8 

EYE  MOVEMENTS  I «>»  aim  Eye  tremor;  Nystagmus1), 
m  1005;  9:  2957;  fV:  5029 

caused  by  tilting,  3;  1788,  1769 

effects  of; 

acceleration,  9:  3057 
light  stimuli,  0;  1444 
motion,  V:  5790 
noise,  V:  6073 

in  piloting,  *•;  325,  646,  647  ,  648;  9:  2.603!,  2674; 
lV:  5135 

In  radar  operation,  1:  370 
in  target  tracking,  V:  5524 
measurement,  9:  2674,  3368 
relation  to: 

retinat  adaptation.  IV;  3748 
visual  perception,  ID:  3124;  V:  55-17 
roie  in; 

depth  perception,  IV:  4529 
size  perception,  ID:  2957 
time  factors:,  ®S  2674,  2795 
EYE  PROTECflON!,  W;  4043 
EYE  STIMULATION 

effects  on  visual  perception,  V:  5498 
EYE  TREMOR,  D:  13-10 

relation  to>  visual  acuity,,  □:  1987:  70;  3368 
EYEGLASSES  see.  Spectacles 
FABRICS  Ut  Clothing 
FAINTING 


caused  by; 

physical  work,  W/:  4494;  V:  6353 
posture,  V:  6353 

[general  iphyslologlca'l  factors,,  p  7879;  01:  3334!; 
IV:  4193,  437,0,', ,  5152;  V:  6313 

Incidence 

during  piloting,  V:  6313 
psychological  factors,  0:  1670;  ®:  3334 
relation  to  muscular  tonus,  IV:  4494 
FALL  see  Free  fall 

F ALLJ'NG  OBJECTS  see  Aircraft  debris;  Meteorites 
FASCINATION,  0:  1237,  1239;  fV'S  3973 
cause  of  accidents,  D:  2059 
FAT  METABOLISM  ijee  Lipid  metabolism 
FATIGABILITY 

test  methods,  V:  6126 

FATIGUE  (see  also  under  Sweat  glands.  See  also 
Auditory  fatigue;  Fatigability;  Mental  fatigue;  Mus¬ 
cular  fatigue;  Visual  fatigue) 

caused  by; 

airplane  flight,  Is  77,  889;  S:  3043,  3139,  311(5:6; 
3668;  IV:  4180 ;  V:  6121,  6128 

combat  stress,  V:  6725 

flight  duty,,  Is  77<!  Of  11800;  18431;  fflg  2607  ,,  2,720; 
2987,  2088;  IV:  4870;  V:  6124,  6254 

heat,  B:  2463 

hot  climates,  B:  2708 

noise,  0:  1127;  B:  2971 

physical  work,  B:  3229,  3570;  Vs  6103 

stress,  0:  1691 

congresses,  meetings,  and  symposia,  B:  2741 
effects  of: 

drufl,  Of  19118;  IV;  3984,  43941;  V;  6127 
amino  acids,  B;  3213 

amphetamine.  D:  1915;  IV:  4323,  4757,  4758, 
4760;  V:  6365 

androsterone,  IV:  4879 
Benadryl,  IV:  4757 
caffeine,  IV:  4323 
scopolamine,  IV:  4757 
effects  on: 

blood  cells,  D:  1461 
brightness  discrimination,  IV;  3767 
cerebral  circulation,  IV:  4608 
depth  perception,  IV:  4892 
electrocardiogram,  IV:  4807 
equilibrium,  1608,  1609 
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Fatigue,  effects  on 

'finger  'tremor,,  II:  *99*;  m:  2.6,95 

flicker  fusion  frequency,,  0:  16091;  III1;  ,25®8,: 

2834,  331941  IV:  4737,  5129 

mental  performance;,  IV:  4410 
metabolism,  IV:  3789 
neuromuscular  performance,  IH:  3394 ;  V:  6126 
olfactory  perception,  H:  2254 
pulse  rate,  HI:  3515 
pupil  try  reactions,  9'  3121 
feariaon'  time,  B::  1645:  9  3163 
reasoning,  S:  1760 
speech  Intelligibility,,  S:  2232 
vigilance,  V:  6122 

visual  iperceptioni  H:  *203),  'l759i„  1760?,,  'll':  3*32: 

work  capacity,  IB:  2431,  2432 

general1  physiological  effects,  9:  3668,,  V:  6120, 
6121' 

general  physlologien'i  factors,',.  St  11801,,  1341,  1036, 
|797;  3*92  ;  V;  '6*28 

igenera*  peychologlcal  effects:,  #*;  3*319,1,,  3668; 

V:  8121 

ini  fighter  plane  piloting,  >B;  1|34*,„  1875. 

to'  helicopter  flight,  iV;  4021 

to  jet  plane  ipiiottog,  |l  '628;  ffi;  1"075.,  2262:;  gfct 
'5129';  V:  5739 

in  mental  performance,  B:  1646 

In  physical  work,  B:  1282:,  l"8:83t;  HI:  3570 

In  piloting,  I:  33,  '77,  326;  IB:  2329,  3229;  IV: 

4030;  V:  6248 

In  psychomotor  performance,  B;  #04'8,  1129,  2M5i-; 
9  25'32,  2899,  2900,  3486);  IV:  4323, 

4757,  4758,  4760,  4953 

in  radar  operation,  *s  370;  B;  26.05i;  9  246®. 

l'n  traffic  control  operation,  9;  34.60' 

in  vigilance,  |(;  352;  B;  225:5,  2256;  9  2532;  *V: 
3767;  V:  5709 

measurement,  B:  1608,  *609,',  1759l„  17(60:  9  2396.', 
2397,  2558,  27.22,  2834,  3*47,34'4»,  35. 15.; 
V;  6120,  8*27 

ipsycihologl'ea*  'fac  tors:,  Be  '*34*,  *77(2:;  9  3440' 
relation  to: 

anoxia,  B:  1325 

diurnal  cycle,  B:  1165:  IV:  4180 
muscular  tonus,  B:  2253 
sleep  deprivation,  B:  1165,  1760 
visual  lllustons.  B:  *759' 
research,  H:  1903 
feylewg:,  O':  1130 
role  of: 

adrenal  glands'.  B:  1690,  f707 


hypophysis,  B;  *707 
test  methods,  V:  6125 
FATS  ae£  Body  fat:  Lipids 
FEAR  see  Anxiety 
FECES 

disposal,  IV:  4596 

FEEDBACK  see.  Information  feedback:  Speech  feed¬ 
back 

'FEEDING  see  Flight  feeding;  Food;  Food  Intake; 
Space  flight  feeding;  Starvation.  Alan  see  Nutrition 
under  Air  crews;  Space  crews 

FEMALES  see  Instructors  (Female);  Sex  factors 

FERTILITY 

effects'  of: 

altitude,  X:  11 

altitude  acclimatization,  IV:  4663 
anoxia,  V;  6326 

carbon  tetrachloride,  I:  J J 
hypothermia,  V:  5421 

■FEVER  (see  also  Hyperthermia:  Scarlet  fever) 

effects  bn  gif  transportability,  IV:  4485 

FIELD  OF  VXSIONi  see  under  Airplane  flight:  Prone 
position  Might,  Alan  «<M>  Empty  visual  field 

FIGHTER  PLANE  PILOTING 
'fatigue,,  §>:  1341,  i37i5' 

FILIJNGS  a££  Tooth  fillings 
FILMS  fi££  Motion  pictures 
FILTERS  S££  Acoustical  filters;  Optical  filters 
FINGER  TREMOR 
effects  of: 

anxiety,  ft:  *99* 
fatigue,  B;  *991 ;  9  2695 
noise,  IV:  4551 
vibration,  IV:  455'* 

FINGERPRINTING,  f;  270 

FEE  EXTINGUISHING  AGENTS  twee  also  Methyl 
bromide): 

toxic  effects,  1:  263:  fV:  4806 
FIRE  PROTECTION,  t;  465;  V;  6581 
FIRE  PROTECTIVE  CLOTHING,  9  24*6 
fM  'RiSetoE.,,  606:,  8431;  ft:  *928;  VI  65.5‘2 
FIRE  RESISTANCE  see  under  Clothing 
FIRST  AID  see  under  Blast  Injuries:  Crash  Injuries 

FITNESS  S££  N europsyc hla tr lc  fitness:  Physical  fit¬ 
ness 

FLACK  TEST,  ft:  2003),  2004:  'O:  3272 
effects  on  blood  pressure,  <9  3326 

3*8 
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FLASHING  LIGHTS  a££  Signal  lights  (Flashing) 
FLATUS 

effects  of  altitude,  I:  797,  799 
FLAVONES 
effects  on: 

anoxia  tolerance,  V:  6362:,.  6366 
circulation,  V:  6366 

metabolism,  V:  •6382 
FLICKER  see  'Intermittent  light 

FLICKER  FUSION  FREQUENCY,  V:  5 505 
effects  of: 

alcohol,  m:  3-385 
anoxia,  IH:  2480,  3385 
anxiety,  H:  1609:  9:  3394 
carbon  dioxide,  II:  2058;  IP:  343*1 
cold,  ffi:  3537;  IV:  5048 

fatigue,  1:  1609;  ®:  2558,  2834,  3394;  IV:  473,7, 
5129 

wt,  IV:  4442: 
hyperventilation,  O;  1615 
mental  stress,  ill:  2558 
stress,  B;  1167;  HI:  2396,  2397/ 
measiireinent,  fit:  1615;  V:  5499 
reviews,  T:  781,  782 
use  In  heart  examination,  HI:  3002 
FlIERS  afifi  Aviators 

FLIGHT  see  Airplane  flight;  Balloon  flight:  Dirigible 
flight;  Flight  duty;  Helicopter  flight;  High  speed  1.,; 
Instrument  f.;  Jet  plane  f.j  Night  flying;  Prone  posi¬ 
tion  flight;  Space  f.;  Supine  position  f.;  Visual  f. 
Also  see  Electrocardiography  In  flight 

FLIGHT  DUTY  a-lsn  Airplane  flight:  Navigation: 
Piloting) 

cause  of: 

anxiety.,  *i:  2)1,,.  41, .  767;  pi  1435i:  Sk  2749|„  2763!, 
2781,  2782,  3092,  3593,  3595:  IV:  51'25; 

V;  5723,  5729,  5732 

deafness,  IH:  3053 

fatigue,  I:  77/;  Hi  1'800,  1*843;  2329,  2691, 

2720,  2987,  2988;  IV:  4829*;.  V:  6124,  6254 

effects  on: 

Iblopdi  cells,  IV:  4072,  V;  S7/541 
blood  lipid  content,  IV:  4218 
blood  pressure,  IP:  3399 
body  weight,  p:  1*8.75 ;  V:  5363: 
color  vision,  V:  5533 


Fluids 

heart,  ffi:  2839;  IV:  4259 
urine  composition,  V:  5762 

general  psychological  effects,  I:  4!1!,  358,  767; 

W:  4936;  V:  5765,  6374 

relation  to: 

neuroses,  I:  590;  P:  1437 
peptic  ulcer,  IQ:  2639 
tumors,  V:  '6344' 

FLIGHT  FEEDING  fmm  alan  Airplanes,  kitchen 
faculties;  Liquid  diets),  i:  35,  69;  415,  484'; 

@  33*1,  35841;  #;_3,770,  4479.',,  4766,. 

4802;  V;  6696,  6697,  6698!,  6699,  6706,',. 

4f.6i 

In  high  altitude  flight,  IV:  4366 
FLIGHT  HELMETS  geft  Helmets 
FLIGHT  NURSES 

duties,  p  970,  1*709:  Pc  4507;;  V:  6262 
-Great  Britain,  V:  6262 
personality,  P:  1*709 

■training,  f:  2,  25;  B:  3685;  f:  6212,  8232 

FLIGHT  SIMULATORS  (see  also  Helicopter  flight 
simulators;  Jet  plane  flight  simulators/  Space  flight 
simulators;  »««  also,  entries  under  Centrifuges), 

I:  706;  H:  1409,  1568,  1902:  IP:  2357, 

2526,  3298,  3562,  365*,  3654,;  P:  8832;, 
3916,  4020,  4045,  4178,  4235,  4285,  4286, 
4620,  4706,  47,93,  4961,  5006;  Vi  5780, 
6675,  6676,  6677,  6678,  8679,  6680,  6682, 
6683 

evaluation,  Pi  5058;  V:  6673,  6674,  6684 

human  engineering,  p:  1351:  IP:  3652 

FLIGHT  SURGEONS 

FLIGHT  SURGEONS 
Australia,  I:  68 

-certification,  k  1*8,  7,96:;  P:  929,  933;  1069; 

Pi  3790,  3941,  51*01 

duties!,  I:  30,  32;  *86:,  1*90,  299,  522,  524,  '67,3; 

787,  789;  Pi  1571,  1729;  IP:  2639,  3465, 
3561,  3639;  IV:  3878,  4161,  4258,  4511, 
4667,  4711,  4782,  4783,  4991,  5022,  I5*6f  ; 
V:  6259',  '6260,.  >626* 

Korean  campaign,  Q:  2124;  IV:  4570 

role  In  air  evacuation,  III:  3639 

training,  I:  6,  7,  13,  17,  58,  102,  635,  789,  796: 
p;  933  ,  2067  ,  2142:  B>:  3155,  353*1; 

Pi  3760,  5020;  V:  6229,  6234,  6243,  6548' 

Brazil,  Pi  3790 

FLIGHT  TRAINERS  isfift  Flight  simulators:  Piloting, 
itrglnlhg  devices;!  Training  planes' 

FLUID  DBTR’IBUTTON  see  Body  fluids,  distribution 

FLUIDS  see  Body  fluids:  Hydraulic  fluid:  Water  ex¬ 
change 
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shape  configuration,  HI:  2399 
spatial  orientation,  IV:  3801' 
tests,  It:  1423,  2110;  V:  5622,  5641,  5643 


Flying  ability 

FLYING  ABILITY 

relation  to  personality,  IV:  4168 

test  methods,  I:  328,  402,  516,  606,  891 

FLYING  PERSONNEL  see  Aviators 

FLYING  SUITS  see  Altitude  suits;  Antl-g  suits; 

Space  suits;  Ventilated  suits 

FOLIC  ACID 

effects  on  anoxia  tolerance,  m:  2647 

role  to  hematopoiesis,  HI:  2367 

FOLLOW-UP  STUDIES  imdnr  Aviators,  occupa¬ 
tional  deafness;  Hearing;  Heart,  examination;  Physi¬ 
cal  examination 

POOD  f.see  also  Diet;  Edible  plants;  Emergency  ra¬ 
tions;  Flight  feeding;  Space  flight  feeding;  see  also 
individual  food  items;  Alcohol;  Ascorbic  acid;  Car¬ 
bohydrates;  Folic  acid;  Nicotinic  acid;  Pyridoxlne; 
Thiamine;  Vitamin  A;  Vitamin  B  complex;  Vitamin  E: 
Vitamin  supplements) 

preservation,  I:  484;  V:  6696 
FOOD  CONTAINlRSi  B:  2393;  |V:  4366 
FOOD  DEPRIVATON  m  Starvation 
FOOD  INTAKE 
effects  of: 

cold,  IV:  4203 
heat,  IV:  4203 
effects  on: 

blood  bilirubin  content,  V:  5259 
electrocardiogram.  IV:  4493 
metabolism,  V:  5988 
FOOD  POISONING,  IV:  4171 
FOOT  MEASURE  MEN  xS,  Is  655 
FOOT  PEDALS  (USfi  Pedals 
FOOTWEAR  See  Boots 

FORM  PERCEPTION  (Shape  ipef CfpflBn')),  If:  372:,  572 
bibliography,  |:  784 
effects  of: 

Illumination,  0c  1218:  fflc  3031;  V;  5633 
instrumental  magnification,  Ql:  3206 
training,  V:  5613 
visual  noise,  V:  562:1' 
physical  factors;  IV:  3876;  V:  5684 
relation  to: 

brightness  discrimination,  0:  1864 
depth  perception,  V:  5:6iH9!„  5647 
night  vision,  II:  1826 


thresholds,  H:  1104:  IV:  4641 
time  factors,  IV:  3876 ;  V:  5633 
FOVEAL  VISION,  0:  1030,  1217 
relation  to: 

color  vision,  1:  1177,  1607,  1620,  1939 
night  vision,  H:  2046 
thresholds,  H:  1781 
time  factors,  m  969,  2158 

FRANCE  »ew  under  Avtat'on  medicine;  Medical  per¬ 
sonnel;  Pilots,  training 

FREE  FALL 

general  psychological  effects,  I:  351 
FRENCH  EAST  AFRICA  aee  under  Air  evacuation 
FRENCH  WEST  AFRICA  aee  under  Avlatton  medicine 
FREON  see  Organic  solvents 
FROSTBITE 

prevention  and  treatment,  I:  509  :  01:  3098 

FUELS  see  Gasoline:  Jet  fuels:  Kerosene:  Rocket 
propellants 

FUNCTION  'fES'TS1  ass  .under  Cardiovascular  System!; 
Heart:  Labyrinth;  Lung;  Middle  ear 

GAGES  ass  Pressure  gauges 

GALVANIC  SKIN  RESPONSE 

effects  of: 

arousal,  V;  5720 

chlorpromazlne,  IV:  3979 

rotation,  V:  5788 

vestibular  stimulation.  IV:  3811,  4848 
in  instrument  flight,  IV:  4391 
relation  to: 

adjustment  to  training,  IV:  3845 

GALVANIC  SKIN  RESPONSE  RHYTHM 

relation  to  diurnal  cycle,  IV:  4890 

GAS  BUBBLE  FORMATION  See  under  Blood;  Body 
fluids:  Tissues 

GAS  EXCHANGERS  See  Use  AS  gas  exchanger  under 
Algae 

GAS  p  BODY  CAVITIES  <•—  »l«n  Body  gases: 
Pneumothorax),  HI:  3267,  3687 

effects  on  air  transportability,  I:  12,  215,  715 
GASOLINE 


SUiBsl'ECT  INDEX  Habituation 


toxic  effects,  I:  80,  730;  ®:  2377,  2427,  3483 ; 

~  V:  6437 

GASTRIC  SECRETION 
effect's  of; 

hypothermia,  V:  5419 
mental  stress,  HI:  3153 
GASTRIC  ULCER  see  Peptic  ulcer 
GASTRODUODENAL  ULCER  See  Peptic  ulcer 
GASTROINTESTINAL  SYSTEM  see  Digestive  system 
GAUGES  see  Pressure  gauges 

GENERAL  ADAPTATION  SYNDROME,  ®;  1200,  *797: 
HI:  2720' 

GENETIC  EFFECTS  see  Biological  effects  under 
Cosmic  rays;  Ionizing  radiations;  Nuclear  radia¬ 
tions 

GEOGRAPHY  see  entries  under  Arctic;  Cold  cli¬ 
mates;  Hot  climates;  Mountains;  Regional  factors; 
Tropics,  Alan  see  under  names  of  countries,  e.  g. , 
United  State# 

GERMANY  see  binder  Aviation  medicine:  Psycho  mo  tor 
performance,  research 

gerontology  i&m.  Age 

GLANDS  ist:  Adrenal  glands;  Hypophysis;  Liver; 
Pancreas;  Salivary  glands;  Sweat  glands;  Thymus; 
Thyroid'  gland' 

GIARE  (Dazzle) 

cause  of  accidents,  H:  2059 
effects  on: 

elec  tro myogram ,  H:  2044 
electroreclnogram,  V:  5495 
retinal  adaptation,  V:  5495 
visual  perception,  I;  886;  HI:  3440 
general  physiological  factors,  V:  5542 
protection  See  Spectacles:  Visors 
GLASSES  see  Goggles  and  glasses 

GLOVES,  H:  978;  V:  6452 

effects  on  psyehomotor  performance.  V:  '6455 

GLUCOSE  twee  alan  Blood  sugar) 

absorption  In  digestive  system,  Is  267:  H:  *265 

effects  on: 

anoxia  tolerance,  1:  621,  >823' 
respiration,  II:  1433 

GLUCOSE  TOLERANCE 


GLUTAMINE  METABOLISM 

effects  of  altitude  accltmatlzatton,.  VC  9875 

effects  of  anoxia,  H:  2097 
GLYCEMIA  see  Blood  sugar 
GLYCINE 

effects  on  temperature  regulation,  V:  5379 

GLYCOGEN  METABOLISM  #££  Carbohydrate  metab¬ 
olism 

GLYCYRRHi'Zffili  AND'  DERTVATTVES' 
effects  on: 

anoxia  tolerance,  IV:  4308 

dark  adaptation,  IV:  4309' 

mental  performance,  IV:  4309 

GOGGLES  AND  GLASSES  t*e»  atari  Contact  'linseai; 
Dark  adaptation  glasses:  Spectacles;  Sunglasses; 
Visors ;  V:  5537 

evaluation,  HI:  2609,  2687 

GRADIENTS  &££.  Pressure  gradient  under  Ear;  Tem¬ 
perature  gradient  under  Skin.  Also  see  Body  tem<- 
perature  gradients 

GRAVITY  see  Acceleration;  Subgravity 

GREAT  BRITAIN  See  under  Air  transportation  of 
patlehts;  Ambulance  planes;  Aviation  medicine ; 
Flight  nurses 

GROUND  CREWS  twee  ainn  Maintenance  personnels 
Traffic  control  operators) 

Selection,  IH:  2650 

Canada,  V;  6199 

Groups  #££  Teams 

GROWTH  see  under  Hair;  Nalls 

GROWTH  HORMONE  See  Somatroptn 

G-SUITS  see  Antl-g  suits 

GUIDANCE  See.  Orientation  and  guidance  under  Medi¬ 
cal  personnel 

GUIDANCE  SYSTEMS  See,  Instrument  guidance  sys¬ 
tems 

GUNNERS  .see  Aerial  gunners 
GUNNERY  see1  Aerial  gunnery 
GUNNERY  CONTROLS 

human  engineering,  H:  1486 
GUSTATORY  PERCEPTION 

effects  of  sleep  deprivation,  V;  0*23 
GYNERGEN  gee  Ergotamine 

HABITUATION  w  Auditory  habltuatton.  Also  see 
entries  under  Adjustment 
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HAIR 

growth 

effects  of  cold  acc llmatlzatlon,  V:  6038 
HAND  INJURIES 

caused  by  parachute  jumping,  IV:  4746 
HAND  MEASUREMENTS 

HANDBOOKS  AND  TREATISES  see  uraler  Altitude, 
general  physiological  effects;  Auditory  perception; 
Aviation  medicine;  Aviators,  training;  Cold,  general 
physiological  effects;  Controls,  human  engineering; 
Decompression  sickness;  Ear,  anatomy;  Ear,  physi¬ 
ology.;  Eye  diseases;  Hearing;  Human  engineering; 
Labyrinth,  function  tests;  Labyrinth,  physiology; 

Night  flying;  Noise,  effects  on  hearing;  Noise,  meas¬ 
urement;  Occupational  deafness;  Otorhinolaryngol¬ 
ogy;  Parachute  jumping;  Physical  fitness;  Pitots, 
training;  Poisonous  substances;  Survival;:  Survival' 

training;  Training;  Work  areas,  human  engineering. 

Also  see  entries  under  Reviews 

HANDEDNESS 

effects  on  psycho  mo  tor  performance,  HI:  3474; 

IV:  4251 

HARNESSES  See  Parachute  harnesses ;  Safety  har¬ 
nesses 

HAZARDS:  wee  under  hazardous  objects  or  actions, 
e.g. ,  Aircraft  d&brtii  hazards;  Bailout,  hazards: 

Alan  see  items  under  Occupational  hazards 

HEAD  g££  Skull 

HEAD  INJURIES 

caused  by  Impact,  IV:  4290 

effects  on  air  transportability,  II  2T5;  IV:  4220, 

5077;  V:  6386 

HEAD  MEASUREMENTS,  M:  1232 
HEAD  MOVEMENTS 
relation  to: 

depth  perception,  B:  1068 

motion  sickness,  Is  517,  5)18:  B ;  1629:  ffl :  3336: 

IV:  4422,  4450:  V:  6324,  6325 

spatial  orientation,  H:  1404:  IV:  4501 

HEALTH  See  Neuropsychlatrlc  fitness:  Physical  fit¬ 
ness 

HEARING  (see  »l«n  Auditory  perception:  Binaural 
hearing:  Bone  conduction:  Cochlea,  physio  lo^: 

Deafness;  Electrophontc  hearing:  'Monaural  hearing). 

Hi:  1408 

effects  of: 

aerotltls  media.  H:  1381 

airplane  flight,  Hi:  SSBil1,  1(302;,  1(379':  @:  3377, 

blast.  I:  393!;  Hu  1008 

explosive  decompression,  IV:  4299 
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noise,  I:  350,  383,  428,  542,  641,  743,  91'7: 

D:  941,  1171,  1175,  1302,  1304,  1536, 

1537,  1592,  1594,  1685,  1704,  17,30,  1775, 

1871,  2027,  2042,  2068,  2102,  2175:  IB: 

2663,  2972,  3078,  3094,  3161,  3162,  3404, 

3419,  3420;  IV:  3745,  3861,  3866,  4080, 
4140,  4311,  4376,  4708,  4864  ,  4874; 

V:  5546,  5556,  5562,  5582,  5590,  6069, 
6074,  6308 

airplane  noise,  I:  28,  777;  B:  1429,  1871 : 

III:  2663,  3009,  3215,  3405:  IV;  4496,  4717 

engine  noise,  I:  383,  641;  IV:  4419';  V:  5580 

helicopter  noise  (interior),  IV:  4718 

jet  engine  noise,  I:  62,  743;  B:  13.71,,  1935, 
2049;  IB:  3420;  IV:  4787 

jet  ipPpe  noise,  I:  28;  p:  1301,,  17.21,  1(874, 
1935:  IB:  2309;  IV:  4785,  4787;  V:  5600 

motion  pictures,  V:  6077 

sound,  HI:  2364  ,  3404:  IV:  3714 

ultrasonic  vibrations,  B:  1304;  HI:  2683; 

V:  5546 

follow-up  studies,  IV:  4022,  4230 
handbooks  and  treatises,  V:  5595 
relation  to: 

age,  P:  97,6V  2171, ;  m  3861;  V;  '6074 

electrical  potentials  of  cochlea,  I:  917  s  >P:  1118, 
1284;  IV:  3715 

test  methods,  f:  575,,  8116,  837;  P:  940,  1182;  1303, 
1309,  1378,  1539,  1864,  1688,  1703,  1034, 
2192,  2231;  fib  2524,,  2563,  301(9;  3282, 
3621,  3649;  IV:  3780,  3866,  4022,  4230, 
4361,  4498,  4590,  5161,  5170,  5201; 

Vs  5574,  5582,  5602,  6092,  6414,  6415, 
6417  ,  6420,  6423 

use  of  conditioned  reflexes,  H:  1664;  IB:  2862 

HEARING  REQUIRE MENTS  see,  .under  Aviators 

HEART  (see  aian  Coronary  circulation;  Myocardlac 
itiSSuei)) 

abnormalities 

relation  to  altitude,  1;  291;  BI:  2369:  fV:  4614; 

V:  5864 

effects  of: 

altitude,  IB:  3447 

altitude  acclimatization,  I:  291;  Pi:  3400:  IV: 
3804,  4881.  5053 

anoxia,  HI:  2937,  3011;  FV:  511081 

explosive  decompression,  H:  2208;  V:  5892 

flight  duty,  ffi:  28-39);  TVs  4259' 
hypothermia,  V:  5415,  5464 

'Physical  work,  VI  '60,9.9' 
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examination (a££_aiaa.  Heart,  function  tests),  I; 

683;  S;  i'2§0i  1944,  IMS,,  1946 ;  HI:  3325, 
3334c,  V:  '6410) 

follow-up  Studies!,  'IB:  3275 
use  of  flicker  fusion  frequency,  IB:  3002 
function  tests,  Bit  3324;  I®:  4289;'  V:  '64'46i 
metabolism 
effects  of: 

altitude,  V:  5860 

anoxia,  fe  565!,  O:  1261,  1262,,  1266,  126.7'; 

10:  2362,  2508,  2866,  3525;  V:  '59®S„  5923 

carbon  dioxide,  B:  1266 

drugs,  IB:  3525 

hypothermia,  IB:  3525;  IV:  4002;  V:  5-375,, 
5398,  5399,  5433,  5460,  5473 

somatropln,  V:  5399 

pathology  (u£_alao.  Cardiovasc  Bar  diseases)' 
cause  of  accidents,  1;  9,  249 

HEART  FUNCTION  (aft&jUiO.  Ballistocardiogram ; 
Electrocardiogram) 

effects  of; 

abdominal  pressure,  B:  1512 
iitltude!,  It  1944 

alveolar  carbon  dioxide  tension,  B:  1154 

anoxia,  Dt  1717;  ffl:  3027,  3524,  3526:  fV:  37.50, 
4444;  V:  5952 

bipod  carbon  dioxide  tension,  IV:  4329 
'blood  potassium  content,  IV:  3893 
body  temperature,  V:  527(9' 
carbon  dioxide,  TV;  3893 

Daebrehe,  IV;  4328' 
electrolyte  distribution,  Vs  '5441 
epinephrine,  V:  8369 

explosive  decompression.  I:  2i4i  04  1179' 
hypercapnia,  HI:  3526 
hyperoxla,  fVt  37;50' 
hypocapnia,  0:  1717 

hypothermia,  B:  2475,  2982:  IV:  4005,  4329, 
4,7,09'.;.  V:  5391,  3418,  5424,  5425',  5441',. 
5455 

physical  work,  □:  1945:  IV:  5053;  V:  6099.  6106 
pressure  breathing,  0;  1657 
rotation,  B:  1347 
In  hlbernators,  V:  5279 


Heat 

role  of  carotid  sinus  reflexes,  V:  5952 
test  methods  See  Heart,  function  tests 
HEART  RATE  see  Pulse  rate 
HEAT  faee  also  Hot  climates:  Thermal  radiation) 
acclimatization  see  Heat  acclimatization 
cause  of  fatigue,  HI:  2463 
effects  on: 

adrenal  glands,  IB:  2568,  3193;  IV:  5041 

aldosterone  excretion,  IV:  3985 

arm,  tremor,,  V:  6032' 

ballistocardiogram,  HI:  3542 

blood,  I:  613;  IB:  2568,  27,50,  2.751,  3413;  IV: 
3834 

blood  cells,  S:  2748,  3093;  IV:  4302 
blood  oxygen  tension,  V:  6037 
blood  plasma,  IB:  2989 
blood  pressure,  IV:  3888 
blood  volume,  IB:  3003 
body  fat,  ft  '670' 

body  temperature,  BI:  2892,  3675:  IV:  3856 ; 

V:  6016 

brain  activity,  IB:  3502 
circulation,  IV:  3868 
conditioned  reflexes,  IB:  3502 
cutaneous  Cl'feutSttpn,  V:  5984,  '6037 

electrocardiogram,  01;  3542 
flicker  fusion  frequency,  fVI  4442: 
food  Intake,  IV:  4203 
hypophysis,  IV:  5041 

Immunity  to  Infectious  diseases.,,  IV:  4302: 
mental  performance,  B:  1047 
metabolism,  IB:  2893:;  VI  60541 
metabolism  of  organs 
tissues,  'IV';  44110' 
metabolism  of  substances 
chlorides,  IB:  2911,  3622 
phosphorus,  IV:  4439;  V:  6039 
performance,  V:  6033 
peripheral  circulation,  V:  6059 

perspiration,  IB:  2892,  3675:  IV:  5052;  V:  6055 
pulse  rate,,  O':  11520;:  HI:  3675 


323 


Heat,,  effects  on 


SUBJECT  INDEX 


reaction  time,  IV:  4179 
respiration,  IV-  if# 
skin,  I:  <613 
spleen,  HI:  2561 

sweat  composition,  ffl:  23431,  2892',  2911;  |V/! 

4468 

tumbling  tolerance,  B:  1889 

urine  composition,  HI:  2569,  2906,  2989-  IV- 
4440 

water  exchange,  ffi:  2341,  33304  W:  44401 

work  capacity,  HI:  3220,  3256 

X-ray  tolerance,  I:  6861;  IV:  4072 

general  physiological  effects,  §  613,  670,  686.; 

il70;  IH:  2539,  2644  2846  ,  2871,  3379- 
IV:  4487 

IpatholsfiGaii  effects  faee  also  Burns),,  ®fe  4324 
protection,  B:  1170;  ®:  2323,  2341;;  V:  6487 
tolerance  see  Heat  tblerahce, 
filfef'  ffit  36.74  3674 

effects  on: 

anpxia  tolerance,  fVi  4350 
blood  vessels,  V:  6002 
heat  tolerance,  ffi:  271%  V:  6001 
metohoitejn,  IV:  3976 

oxygen  consumption,  fij:  2467 
metabolism  of  organa 

salivary  glands,  f  :  3986 

thyroid  gland,  fV:  3986 

metabolism  of  substances 

Iodine,  IV:  3986 

sweat  composltton,  HI:  2343 

temperature  regulation,  B<:  2'457 

general  physiological  effects,  ffli:  2923,  3217,  351 8, 
3675;  IV:  3792;  V:  6001 

relation  to  cold  acclimatization.  V:  5990 

role  of  adrenal  glands.  HI:  2917 

HEAT  LOSS,  I:  483 

affect#  of: 

clothing,  V:  6463 

posture,  V:  5368 

In  hypothermia,  V:  5468 
relation  to: 

cutaneous  circulation.  I:  483:  IV:  4869' 


surface  area,  II:  1504 

HEAT  RADIATION  isee  Thermal  radiation 

HEAT  REGULATION  see  Temperature  control 

'HlAf  fOLERAiNOE,,  &  8-25)j  0S  117%;  ffl:;  25.011,  ISO?1, 
2624 

animal  experiments,  V:  6020 
effects  of: 

atropine,  V:  597-6 

heat  acclimatization,  IH:  2710;  V:  6001 
hyperthermia,  gjk  3676 
sodium  chloride,  IV:  4487 
vitamin  B  complex,  IH:  3014 
water  Intake,  IV:  4487 
relation  to: 
age,  V:  6296 
metabolism,  HI:  27.32 
role  of: 

perspiration,  V:  6055 

thpQiai  igiandi,  S:  2435 

HEATING  ass.  entries  under  Temperature  control 
HELICOPTER  CABINS 
atmosphere,  IV:  4398 
HELICOPTER  FLIGHT 
fatigue,  IVs  4021 
medical  problems,  H:  1324 

HELICOPTER  FLIGHT  SIMULATORS,  IV;  411821,  4332 
4357,  4367 

HELICOPTER  NOISE 
analysis,  IV:  4850 
reduction,  IVs  48501,,  4957;;  V;  '6484 
HELICOPTER  NOISE  (INTERIOR),  IV:  4850 
effects  on  hearing,  IV:  4718 
HELICOPTER  'PILOT  CANDIDATES 
prediction  of  success,  V:  6211 
selection,  V:  6211 
HELICOPTER  PILOTS 
selection,  V:  6186 

training,  H:  1324;  IV:  4332,  4333,  4357 

HELICOPTERS  ( see  also  Ambulance  helicopters; 
Parachute  Jumping  from  helicopters) 

use  In: 

air  evacuation,  I:  B,  Mi;,.  72,  302,  490,  528, 

541,  580;,  626,  897;  Be  943,  1736,  2065; 
in:  2308,  2311,  2389,  2953,  3081 ,  3247, 
3520;  IV:  4699;  V:  6390,  6396,  6397,  '6T®8|, 
6404  ,  6411 
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SUBJECT  INDEX  High'  altitude  flight 


air  transportation  of  patients,  Sfe  3313 
•disaster  rescue,  V;  '6536 

HELMETS  (see  also  Oxygen  helmets;  Pressure  hel¬ 
mets;  Visors),  I:  523i;  &  1232;,  1830,  1989;  ffii  2307, 
3354;  IV:  4648,  5018 

acoustical  properties:,  1:  893;  H:  2174;  HI:  2590, 
2664 

evaluation,  O:  1016;  B:  2686,  288ft;  V:  645ft,  6458 
HEMATOPOIESIS 
effects  of: 

altitude,  Ml  999;  B:  2367,  247,3 
anoxia,  B1:  2814 
blood  loss,  H:  1904,  1905 
conditioned  reflexes,  Hi  2215 
relation  to  vitamin  E,  V:  5840 
role  of: 

adrenal  glands,  IV:  4801 
autonomic  nervous:  system:,,  ®l  1904,  #905, 
chemoreceptors,  IV:  5050 
folic  acid,  m:  2367 

HEMOGLOBINS  (see  also  Carboxyhemoglobinemia) 
•eCffipoSiaon 
effects  of; 

altitude  ac-ciimatlzatlon,  B:  3581 
carbon  monoxide  acclimatization,  IBs  3581 
relation:  to: 
age,  B:  3580 
anoxia  tolerance,  IV:  4308 
sicklemia,  IV;  4308 
effects  of  nutrition,  IV:  4012 
HEMOLYSIN  a££  Antibodies 
HEMORRHAGE  See  B  ood  Voss 
HEMORRHOIDS,  I:  638 
HEPARIN 

effects  oh  blood  plasma,  IT  1820,  1992 
HESPERIDIN 

effects  on  blood  cells,  IV :  5103 

HETEP.OPHORIA  (see  also  Diplopia ) ,  J<:  136,  13ft, 

140;  IV:  3818,  4068,  4700 

effects  of: 

litltude,,  {;  640' 
drugs,  IV:  3836 
'Oxygen:  breathing,  IV:  3836 

effects  on:  depth:  perception,  IV:  4064  ,  4315; 

V:  5644 


general  physiological  factors,  II:  1316 
Incidence,  Q:  I860 
relation  to  diplopia,  HI:  2464 
test  methods,  I:  139,  #333;;:  >Di  3036 
treatment,  B:  I860 
HEXAMETHONIUM 
effects  on: 

cold  tolerance,  V;  6360 
electrocardiogram,  V:  6355 
oxygen  consumption,  V:  6360 
HIBERNAH ON:  (««■  alan  'Hypothermia)) 
body  temperature,  V;  5282 
effects  of  environmental  temperature,  V:  5288 
effects  on: 

blood,  V;  5284 
blood  cells,  V:  5275 
blood  electrolyte  content,  IV:  4853 
blood  plasma,  V:  5289 
carbohydrate  metabolism,  Vi  5290 
electrocardiogram ,  Vi  5275 
metabolism,  V:  5286 
phpsphbrtis'  metabolism,  Vs  5290 
general  physiological  effects,  V;  5280 
reviews,  Of:  343ft;  IV;  45ft5i;  V;  5281 
role  5f; 

adrenal  glands,  HI:  2646 
body  fat,  V:  5291,  5292 
pancreas,  V:  5276 
thyrptd  gland,  IS,  2646 
HI'BERNATORS 

heart  function,  V:  5279) 

physiology.,  IE:  2645;  V:  5277,  5278,  5280,  5283, 
5291,  5292 

temperature  regulation,  FV:  4400;  V:  5285 

HIGH  ALTITUDE  BAILOUT  ug  Bailout,  at  high 
altitude;  Ejection  from  aircraft,  at  high  altitude 

HIGH  ALTITUDE  FLIGHT  f—  jdjfe  Balloon  flights; 
Space  flight),  B;  3090 

'effects:  on: 

instrument  panel  visibility,  IQ:  2680 
spleen,  B;  2611,  2670,  3228 

vtsvxt  perception,  II:  11'88,  118i9i;  IV:  45:82;; 

V:  5865,  5807 


High  altitude  flight,  effects  on  SUBJECT  INDEX 


flight  feeding,  IV:  4366 
liquid  diets,  IV:  4366 

medical  problems,  I:  118,  120,  138,  173,  202,  203, 
221,  245,  281,  297,  357,  438,  446,  686, 

632,  724,  770},  792,  813;  0:  938,  955,  972, 
1072,  1073,  1198,  1199,  1230,  1308,  1373, 
1514,  2022,  21:6,  2160-  ra:  2443,  2864, 
2865,  3017,  3181,  3267,  3459,  3513;  IV: 
3753,  3923,  4149,  4508,  4513,  4585,  5032; 
V:  6593,  6692 

research  methods,  IQ:  3-234 

retinal  adaptation,  I:  245 

safety,  1;  927,  1622 

spatial  orientation,  I:  2-20 

training  methods,  0:  2270 

visual  problems,  HI:  3311;;  V:  5537,,  5866 

1HGH,  SPEED'  see  Ejection  from  aircraft,  at  high 
speed 

'HIGH'  SPEED  FLIGHT  (.«ef  alnn  Supersonic  flight), 

Vs  6678 

effects  on: 

cabin  temperature,  B:  2960 

cardiovascular  system,  B:  3521 

visual  perception,  fit  1188,  1189;  B:  2795 

medical  problems,  ®:  972,  1072,  1073,  ipO,  1308, 
1373,  1514,  1997,  2136,  2279;  ffi:  2865, 
3229;  IV:  4513,  4585,  5032 

visual  problems,  Os  33il;  IV;  4926;  V|  5536,  5:537 

HIGH  TEMPERATURE  see  Heat;  Hyperthermia 

HIGHER  NERVOUS  ACTIVITY  see  Brain  activity 

HIPPURIC  ACID  METABOLISM 

effects  of  mental  stress,  □:  1925 

relation  to  anxiety  pronehegs,  0:  1053 

HISTAMINE  AND  DERIVATIVES 

effects  on: 

anoxia  tolerance,  B:  2775;  IV:  3762;  V:  5824 

hyperoxia  tolerance,  IV:  4281 
HISTAMINE  METABOLISM 

effects  of  oxygen  breathing.  V:  5334 

HISTORY  see  under  Air  evacuation;  Aviation  medi¬ 
cine;  Space  medicine;  Supersonic  flight.  Also  see 
items  under  Medical  histories 
HOMING  PIGEONS 

biological  orientation,  V:  5293 
'HONDURAS:  see  under  Air  evacuation 

HORMONES  (see  also  Adrenocorticotropic  hormone; 
Androsterone;  Intermedin;  Prednisone;  Progesterone; 
Sex  hormones;  Somatropln;  Thyrotropin;  Vasopress¬ 
in') 


effects'  on: 

ascorbic  acid  metabolism,  IV:  4664 
HOSPITAL  FACILITIES  see  under  Airports 

'HOSPITAL,  PLANES  See  Ambulance  planes 

HOSPITALS  (see  also  Airports,  hospital  facilities; 
Emergency  hospitals;  Operating  rooms).  II:  956; 

V:  6376 

HOT  CLIMATES 
cause  of: 

dehydration,  IV:  4525 
fatigue,  m:  2708 

'effict'S'  on: 

performance  of  aviators,  V:  6025 

work  capacity,  V:  6119 

general  physiological  effects,  V:  6025,  6623 

general  psychological  effects,  S':  2707 

lack  of  adaptation,  IV:  4526 

nutritional  requirements,  0J:  2914,  2928),  2991, 
3208,  3210,  3328:  IV:  4804  ,  4828; 

V:  6008,  6051 

research  methods,  S':  3358 

water  exchange,  B;  3000;  iV;  4525 

HUMAN'  CENTRIFUGES,  I:  22,  39,  46,  63',  65,  170, 
7,01;  IV:  3939,  4233  ,  4505,  4604  ,  4605, 
4609,  4694;  V;  57,80,  5781 

equipment,  B:  2540;  V:  5782 

HUMAN1  ECOLOGY  'IN'  SPACE  See  Survival,  U  Space 

HU  MAN  ENGINEERING  (  kpp  also.  Under  ALrcralt: 
Aircraft  controls';  Airplanes:  Airports;  (Sabins; 
Cockpits;  Communication  systems;  Control  knobs: 
Control  leyergi;  Controls:  Electronic  equipment: 
Flight  simulators;  Gunnery  COntrolf;  Instrument 
dials;  Instrument  panels:  Jet  engine  controls:  Land* 
log  strips;  Navigational  equipment;  Pedals:  Pres¬ 
sure  cabins;  'Radar  equipment;  Rockets:  Sealed 
cabins;  Seats;  Space  stations:  Switches:  Target 
tracking,  training  devices:  Traffic  control  systems: 
Training  devices:  Warning  devices  (Optical):  Wind¬ 
shields.  See  a'lttn  Engineering  factors  under  Acci¬ 
dents;  «ee  a'lun  Psychomotor  performance,  analysis), 
0:  2226;  B:  2955;  V:  6576,  6595 

bibliography,  V:  6579,  6590,  6591 

congresses,  meetings,  and  symposia,  V:  6176 

handbooks  and  treatises,  IV:  5184 

relation  to  body  measurements,  B:  3144;  IV:  4670; 
V:  6472,  6589 

research,  B:  328,1;  V:  6577,  6582,  6586 
reviews,  I:  845 

role  in  aircraft  Industry,  B:  2870,  2946 
HUMAN  ISOLATION  (g«w»  alsn  Restraint) 
general  physiological  effects,  B:  2478 
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Hyperoxia  tolerance 


SWBJECT 

general  psychological  effects,  HI:  2503 ;  V:  5728, 

8133 

HUMIDITY  faee  also  under  CahUisV 
effects  on: 

body  temperature,  IV:  3912 
chloride  metabolism,  III:  2941 
performance,  V:  6033 

perspiration,  ffi:  1564 :  IV:  4447,  445 5;  V:  6055 
skin,  I:  365 

sweat  composition,  HI:  2911 
general  pnyslologlcal  effects,  IV:  3944. 

measurement,  IV:  4786 
HYDERGINE 

effects  on  cold  tolerance,  I:  509 
HYDRAULIC  >F||®  twee  also  Trtcreaylphosphate;)) 

toxic  effects,  Bi  2499 
HYDRAZINE 

toxic  effects!,  4:  64  i  fit  1254',  4684',,  47741:  ®:  26Q6t 

HYDROGEN  ION  CONeENTRATIONi  see  entries 
under  pH 

HYDROGEN  PEROXIDE 
toxic  effectsv  Bs  4974 

HYGIENE  AND  SANITATION  as&  subdivision  Sanitary 

aspects 

HYOSCINE  see  Scopolamine 
HYPERCAPNIA  twee  also  Acidosis) 
animal  experiments,  HI:  2447 
effects  on: 

adrenal  glands,  HI:  3003,  3004,  3428 
blood,  pi  990 

blood  cells,  IP  3003,  3428 
carbohydrate  metaoollsm,  HI:  3428 
cerebral  circulation,  ID:  3292' 
heart  function,  HI:  3526 
hypophysis,  IH:  3004 
Interoceptors.  II:  964 
kidney  function,  B:  1326 
mental  performance,  gp  2486,  2487 
respiration,  41  186,  456;  £  1839;  Ip  2692 
retinal  circulation,  B;  1693 
standing  potential.  1:  217 
voluntary  apnea.  II:  1100 
general  physiological  effects.  P  1259 
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warning  devices,  I:  217 
HYPERCAPNIA  TOLERANCE 
effects  of  Dlamox,  V;  6439 
HYPERGLYCEMIA  see  Blood  sugar 
HYPEROXIA  laee  also  Oxygen  bF#athtng))i 

effect#  on1! 

adrenal  glands,  B:  1054;  IV:  4I244'I,  42i6> 
ascorbic  acid  metabolism,  IV:  4214 
autonomic  nervous  system,  p  2057 
blood,  fi  664;  fife  990,  1045,  4739 
blood  carbon  dioxide  tension,  H:  1655 
blood  oxygen  tension,  H:  1695 
brain  activity,  IP  2455;  IV:  5183 
brain  metabolism,  Hr  4695 
carbohydrate  metabolism,  IP  3301 
carbon  dioxide  tension  of  tissues,  ®!  1698 
cerebral  circulation,  Si  1695;  IV:  4645 
circulation,  P  1456,  2250:  IP  3530 
depth  perception,  IV:  3929 

elec trocardtogr  am ,  I;  607,  884:  HI:  3530 
eieetroehcephalbgrami  IP  2454,  3470s  Hu  4444 

endogenous  formation  of  carbon  monoxide, 

"  P  1784 

heart  function,  IV:  37501 

lung,  ®  426,  427/;.  P  4054;  HI;  2448,,  2832,  2845: 
IV:  4282 !  V?  5314,  5328 

mental  performance,  I:  164,  167 

metabolism,  life  3789 

oxygen  tension  of  vitreous  humor,  V:  5335,  5766 
pulmonary  circulation,  P  1045,  2145 
respiration,  1:  1696,  1697,  1739;  ®!  2448!,  3530 
retinal  circulation,  B;  1693 
visual  perception,  P  1088,  1393,  1941 
voluntary  apnea.  B:  1100 

general  physiological  effects,  4;  15,  125j,  126,  427; 
H:  2250:  HI:  2828:  IV:  4618;  V:  5337 

role  of: 

adrenal  glands,  HI:  2799 
endocrine  system,  IV:  4972 
tolerance  see  Hyperoxia  tolerance 
HYPEROXIA  TOLERANCE 
effects  of: 

drugs,  IV:  4215 


Hyperox-la  tolerance,,  effects  of 
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antlhtstamlnlcs.  IV:  4281 
chlorpromazlne,  ffi:  2832,  2845:  IV:  4282; 
cobalt  compounds,  V:  '5334 
histamine,  IV:  4281 

tetraethyl  ammonium,  IV:  4282 
vitamin  E,  II:  2164:  IV:  5046 

X-rays,  HI:  2797 
role  of: 

adrenal  glands,  IV:  4215,  4971 
autonomic  nervous  system,  HI:  2845 
enzyme  activity,  IH:  2800 
hypophysis:,  I:  125,  126,  127';  H:  1054 
HYPERPNEA  g£fi  Hyperventilation 
HYPERTHERMIA  (i££_aIao  'Fever;:  Pyrogenic  agents) 
effects  of  anoxia,  IV:  4485 
effects  on: 

adrenal  glands,  V:  5377,  5461 

autonomic  nervous  System,  IV;  4207 

blood  plasma,  Vs  5377 

blood  potassium  content,  V:  5442 

blood  pressure,  VI  6024 

blood  sugar,  V:  5434 

brain,  Vs  5970' 

carbon  dioxide  tolerance,  V:  5393 
circulation,  V:  5371 
digestive  system  function,  V:  5469 
electrolyte  distribution,  V:  5477 
electrolyte  metabolism,  V:  5371 
heat  tolerance,  m:  3676 
reviews,  IV:  4819 

HYPERVENTILATION  ( spe  a  lan  Hypocapnia-) 
cause  of: 

apnea,  ®  2653,  2872,  2873;  W:  4071 
hypocapnia,  V:  5363 
caused  by: 

anoxia,  I:  166,  451 

pressure  breathing,  Q:  1521;  IV:  Sil'll 
effects  on: 

blood  oxygen  tension,  □:  1521 
blood  pH,  £S:  3*37  ;  V:  5327,  »338 
blood  plasma,  V:  5323 
blood  pressure,  V;  5322 
'blood  sugar.  O':  2282 


circulation,  V :  5339 

electrocardiogram,  V:  5362 

electroencephalogram,  U:  1168,  2282!;  S:  3316 
3431; IV:  5189 

electrolyte  distribution,  IV:  47361 

flicker  fusion  frequency,  II:  1615 

kidney  function,  II:  2205 

metabolism,  V:  5368 

nitrogen  elimination,  I:  179 

oxygen  consumption,  V:  5348,  5353 

potassium  metabolism,  V:  5338 

psycho  mo  tor  performance,  IV:  4540;  V:  5315, 
5320,  5363,  6546 

urine  pH,  HI:  3137 

vital  capacity,  HI:  3527 

voluntary  apnea,  D:  1100 

water  exchange,  IV:  4016 

general  physiological  effects,  H:  Has-  fV-  4392  ■ 

V:  5330  '  ' '  '  '■■■'* 

relation  to  accidents,  IV:  4392;  V:  6546 

HYPNOSIS  aag  Autohypnosis 

HYPNOTICS  (aetuUdQ  specific  hypnotics,  e.  g, ,  Mor¬ 
phine) 

effects  on  altitude  tolerance,  tV:  4436 
HYPOCAPNIA  meei-giao  Alkalosis:  Hyperventilation) 
caused  by: 

altitude,  I:  898 
hypet  ventilation,  V:  5363 
effects  on: 

anoxia  tolerance,  Ip:  3051 
circulation,  IQ;  2557 

cold  tolerance,  HI:  3051 

elec  tr  encephalogram ,  II:  1591 

heart  function,  D:  1717 

Intracranial  pressure,  □:  1476 

HYPOGLYCEMIA  ag£  Blood  sugar 

HYPOPHYSIS  (•««*  ai«n  Adrenocorticotropic  Ihormone; 
Intermedin;  Soma  tropin:  Thyrotropin:  Vasopressin) 

effects  of; 

anoxia,  IV:  5041 

cold,  IQ:  2995;  IV:  5007/  ;.  V:  0041 
heat.  IV:  5041 
hypercapnia,  HI:  3004 

hypothermia,  V:  5431,  5465 
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role  In: 

anoxia,  I:  '614:  B:  2207 
fatigue,  B:  1797 

hyperoxla  tolerance,  I:  125,  126,  127:  ®:  1054 

hypothermia,  V:  5465 

lipid  metabolism,  HI:  3049 

HYI*OTHA LA MUS  <  «ee  alnn  Hypophysis) 

role  In  temperature  regulation,  V:  5438 

HYPOTHERMIA  Isee  alsn  Hibernation),  IB:  2893 

aftereffecits,  Wi  3733|,  41361  ft  ‘53?3:,  ‘5388:,, 

5421,  5447,  5448,  5454,  5463,  57,51 

animal  experiments,  IB:  3498:  IV:  3906 ;  V:  543-7 

body  temperature  gradients,  V:  5468,  5471 

caused  by  restraint,  VI  5748 

cause  of  acidosis,  V:  5395 

congresses,  meetings,  and  symposia,  V:  5458 

effects  of  anoxia,  Vt  5911* 

effects  on: 

adrenal  glandS;,,  fVl  4102;,.  4.163)  4198;  V::  5287, 

5431,  5445 

anoxia  tolerance,  IB:  2850  ’,  V:  5919 
antibodies,  fV:  3797 

autonomic  nervous  system,  TV;  420? 

ballistocardiogram,  V:  5474 

bipod,  ffi:  2626,  2982:  IV:  5603;  V:  5406,  5455, 

5466 

blood  calcium  content,  V:  5401 

blood  cells,  V:  4334;  V:  5275,  5475 

blood  coagulation,  V:  5404,  5449 

blood  ipHi,  O:  3273;  jV:  4002;  V:  5420 

blood  plasma,  V:  5374 

blood  pressure,  BI:  2881 

blood  volume,  ffl:  2637 

brain  activity,  V:  5447 

central  nervous  system  activity,  V:  5450 

cerebral'  circulation.  Q:  3393!;  IV:  4469;  V: 

5439,  5470 

circulation.  IB:  2983:  IV:  4304,  4891,  5113 ;  V: 

5378,  5380,  5388!,  5397,  5405,  5468!,’ 54413,), 

5436.  5480 

reviews,  V:  5394 
conditioned  reflexes,  V:  5448 

coronary  circulation.  BI:  2974!;  V:  5386,  5424, 

5433 

electrocardiogram,  fVt  4003,  4004,  4599;  V:  5275, 
5319,  5402,  5412;,  5437,  5452,  6355 

elec t-roenc ephalogram ,  III:  2556.  2730:  IV:  4144, 

41'4'5,  4932:  V:  5385.  5443,  5472 
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electrolyte  distribution,  IV:  4736;  V:  5422, 

5477,  5478 

fertility,  V:  5421 

gastric  secretion,  V:  5419 

heart,  V:  5415,  5464 

Iheart  function,  BI:  2475,  2982;  IV:  4005,  4329, 
4709;  V:  5391,  5418,  5424,  5425,  $4*1,. 
5455 

hypophysis,  VI  5431,,  5465 

kidney  function,  BI:  2471:  FV:  4650,  4673, 

V:  5372,  5427,  5451 

Uver,  V:  5286 

liver  function,  IV:  4304 

memory,  V:  5463 

mental1  performance,  V:  5373 

metabolism 

oxygen  consumption,  IB:  2965:  IV:  4891 ;  V: 
5370,  5416 

reviews,  V:  5428 

■metabolism  of  organs 

brain,  m  3393:  IV:  4469 ;  v:  b38a,  »4W 

heart,  IB:  3525:  IV:  4002;  V;  5375,  5398, 

5399,  5433,  5460,  5473 

Uver,  V:  5409,  5411,  5-413 

tissues,  V:  5453 

metabolism  of  substances 

carbohydrates,  V:  5479 

potassium,  V:  5473 

steroids,  V:  5387 

sulfhydryls,  IB:  2452,  3361 

nervous  system  activity,  V:  5390 

reviews,  V:  5444 

pulse  rale,  BI:  2591 V:  5446 

reflexes,  IB:  2556;  IV:  5038,  5039;  V:  5‘3,78!, 

5751 

renal  circulation,  IV:  4650 

respiration,  BI:  32731;  V:  5396,  5435,  5436,  5440, 
5456,  5457,  5467,  5926 

temperature  regulation,  IB:  2897:  IV:  4448;  v: 
5381,  5476 

urine  composition,  V:  5466 

X-  ray  tolerance,  I:  535,  537:  B:  2141 

general  physiological  effects,  FV:  3787  ,  3940,  4051, 
4815,  4918;  V:  5385,  5392,  5394,  5417, 
5438,  5462 

heat  loss,  V:  5468 

Induced  by  drugs,  IB:  2983:  IV:  3906  ;  V:  5416 

Induction,  V:  5383 

pathological  effects,  IV:  4684,  4948 
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Hypothermia,  psyfhoiog, iieal'  factors 


psychological  factors,  ID:  2450,  24151;  V:  6136 
resuscitation,  IV:  4815 ;  V:  6369 
reviews,  IV:  48'1'9 
role  of  hypophysis,  V:  5465 
HYPOTHERMIA  TOLERANCE,  V:  5454,  5455 
effects  of: 

acetylcholine,  V:  5430 
physostlgmlne,  V:  5430 

relation  to  age,  IV:  4599 

role  of  nervous  system  activity,,,  V:  ,544®' 

HYPOXEMIA,  HYPOXIA 

IDENTtt’ICATION  see  Target  Identification':  Voice 
Identification.  Alan  see  under  Aviation  casualties.; 
Personnel 

IDIOPHONIC  EFFECT  see,  under  Auditory  stimuli1 

liLLtliMINATIOiN  fiSeealan  Cockpits::  Instrument 
panelsi)i 

effects:  on:: 

activity  rhythmi,  ®:  2:4.03it  IV';  3746,  4'. 1169;:  Vi 
5257 . 

auditory  perception,  V :  5638 

blolgglc ai  rHythmS!,  ®i  296:1 

brightness  discrimination,  IV:  3835,  4330-,  4522 

color  vision,  ft  jl46i,  1605,  iiM'S,,,  ®9«74';  2062; 
'i©:  335®:  I'VI  4470' 

contour  ipefCeptloh,  ft  I'M'® 

dark  adaptation!,  I:  200,  601;  ©j  1855:  ID:  3650 

depth  ipereei'tlon,  ft  p'83i,  2009,  2014:  fft  3232 
3409 

dynamic  visual  acuity,  V:  5525 

form:  iperceptlon,  ft  121181;  SR  303»il;  V;  5:633: 

motion  perception,  ft  2014 :  I®:  3075:  IV;  4521 

psyehomotor  performance,  ft  173-2;,  >1770,: 

IV:  3795 

retinal  adaptation,  V:  6610 
scale  reading,  V :  5812 
size  perception,  ft  2009' 

Spatial1  orientation.  I:  424,  425 

gme  estimation,  V;  5706 

visual  accommodation,  V :  5528 

visual1  acuity,  1:  514:  ft  2298t;  jV;  3825,,  4:069' 

visual  iluslOni!,  ft  2014 

visual  perception,  Ic  zoi,  276,  7.eo:  ft  2014: 

IV:  4998  ;  V:  5544 

relation  to  night  myopia.  IV:  3955.  4403:,  4405 ; 

V:  5491,  5528 

ILLUMINATION  (FUCKER)  ace  Intermittent  light 
ILLUSIONS  see  Sensory  Illusions 

IMAGE  DISPAR  ITY  see  Binocular  vis  ton,,  effects  of 
Image  disparity 


IMMUNITY  see  under  Infectious  diseases.  Also  see- 
Antibodies 

IMMUNIZATION  (see  also  Communicable  diseases, 
control),  I:  772,  77,3;  ©:  1357 

IMPACT 

analysis,  ft  2033 
cause  of: 

head;  Injuries,  ftl  4290' 
lung  Injuries,  IV:  5012 

effects  on: 

brain,  IV:  4287 

Intracranial  pressure,  m:  2856 

•general  physiological  effects,  ft  2033,  2276: 

IV:  4141,  4290 

pathological  effects  see  Crash  Injuries 

IMPACT  TOLERANCE,  ft  1388,  2132;  IV:  4999,  5000; 
V:  5774 

research  methods,  VI  5807 

D®IA  see  under  Aviation  medicine:  Personnel,  selec¬ 
tion:  Pilots,  selection 

INDOCHINA  see  under  Aviation  medicine 

INDOCHINA  CAMPAIGN'  «w  uniter  Air  transportation 
of  patients 

LNDUSTRY  see  Aircraft  Industry 

INFECTIOUS  DISEASES  (hpp  a) no  Communicable 
diseases :  Food  poisoning) 

Immunity 

effects  of; 

altitude,,  ft  11538,  21(061;  ffi;  2478::  *V'i  4352, 
5107; V:  5847 

altitude  acclimatization,  I:  148,  149);  150: 

IV:  3830,  3831;  5822,  5829,  6338 

heat,  fV:  4302 

IN  FLIGHT  FEEDING  See  Flight  feeding 

'INFLUENZA  A  VIRUS,  in  148:  IV:  3831 

INFOR MATION  see  Advance  Information:  Misinforma¬ 
tion:  Transfer  of  Information 

INFORMATION  FEEDBACK 

etlectB  on: 

psycho  mo  tor  performance,  IV:  4270,  4757,  49i9; 
V:  5663,  5666,  5667.  5694,  5703,  5704 

INHABITANTS  OF  MOUNTAINS,  IV:  3723,  3777,  4388, 
4389);  4544!,  46M,  4663,  4881,  SPO);  Vi  ~ 
5827,  5838:,  5839/,  5853,  5863,  5864,  5867, 
5873,  5880,  5884,  6322 
body  measurements,  |i  861.  862':  IV;  4880' 

Incidence  of  malaria,  V :  5346 


330: 


ffujiipteii  'Buf  hjij  Crash  injuries;;  Hand  #.  j  Head1 1L  | 

Leg  §, ;  Lung  1. ;  'Neele  1.  ;  Parachuting  t. ;  Shoulder  fe! 
Spine  1. ;,  Tissue  tf  auma)i 

caused'  by: 

bailout,  V:  6351 

ejection  from  aircraft  at  'high  speed,  IV:  3999 
parachute  jumping,  V'i  6338,  6498,  6502 
statistics,  IV:  4089 
INNER  EAR  ase.  Labyrinth 
J'NSEGTiri0ES  ilfifi  Tetraethyl  pyrophosphate 
INSECTS 

altitude  tolerance,  IV:  4743 
cold  tolerance,  W:  4743 
effects  of: 

altitude,  *;  1907;  IV:  4744 
cold,  IT:  1907:  IV:  4745 

on  aice’rstft,  #S  '5:531:  p  11357,  1(9071  Sk  47<4'3i  4744 
4745 

control,  Hi  921:  IP  2511,  33*7;:  V:  643.11,  '6433, 
6434 

INSOMNIA  a££  Sleep  deprivation 
INSTRUCTORS  (see  also  Trainlhg  officers) 
duties.  Hi  2’71l9j,  3327;  fif&i 
morale,  1:  73f:  B:  ii5#i'„,  1'85/is.  'IV:  4'30f 
performance,  t:  55.01,  585 
tests,  Hs  3615 

ipef  sohaifty,  I:  4593':  ffl:  #0#:  H  29425  V!  621131 
rating ,  it  460;,  659:  «:  it08i':  H  361® 
selection,  IV;  4530  ;  V :  oi«d 
vocational  Interest,  V:  62:66,  6267 

INSTRUCTORS  (FEMALE,) 
performance,  ffi:  1850 

iINSTRWME'NT'  CONTROL  .SYSTEMS.,  'IV:  4431 

INSTRUMENT  DIALS  fsee  also  Scale  reading) 

human  engineering,  Ic  240,  259:  1(02®,.  l:21®i,. 

121141,,  1862.  1863,  2021,  2031 ,  2071,  2139, 
2245;  HI:  2331,  2336,  2426,  2522,  2523, 
2620,  2731,  2777,  2997,  3255,  3605,  3634: 
I'V:  3964,,  3967,  3992,  4C53.  4088.  4160, 
4:563,  4876.  41938,  4939,  4940;  V:  '062:5'. 
6626,  6633,  6636,  6644,  6649,  6660,  '6662,, 
6670 

INSTRUMENT  FLIGHT  (see  also  Electronic  equip* 
iment,  use  tm  piloting),  IS  36,  599,  707,  794:  P  1410 
1763':  #V:  5075 ;  V:  '6620 

galvanic  skin  response.  ®V:  4391 

general  iphyslofogitcal  effects,  W:  4789' 

general1  ipsyc'hoilbglcall  'effecit®.  IV:  4789' 

learning,,  IV:  4855 


Intermittent  light 

medical  problems,  IV:  3891 

spatial  orientation,  ft  36 

training  devices,  H  35G2,  3653 

training  methods,  fV:  4009 

INSTRUMENT  FLIGHT  TRAINING,  V:  6675 

iNSTRiMiKiEiN'T 1  'GUBA'NCB  ,SYSf  ®MS;„  «:  SSH,  3’4'89'‘ 
■IV:  4629 

INSTRUMENT  LANDINGS,  I:  646,  647,.  648:  IV:  4872 

INSTRUMENT  PANELS  fsee  also  Instrument  dials) 

color,  1:  2213:  H  3040:  IV:  4968 

(human  engineering,  InMjWl,  1®4  277,  280;,  342, 
646,  648,  760,  776,  780:  ffl:  1156,  1166, 
1395,  1953,  1955,  2070,  2081,  2185: 

H  2317,  2327,  2426.,  2603,  2635,  2739, 
2950,  2997,  3249,  3262,  3388:  IV:  3879, 
3896,  4155,  4275,  4371,  4372,  4374,  4459, 
4726,  5005,  5095 ;  V:  6596,  6627,  6632, 

665-2:„  '6633,  '6654,,  '6655!,,  (6656),  '665'8t„  '6661, , 
6663,  6664,  6671 

Illumination!,,  it  200;,,  7941,,  l|86l:  Me  21(27,,,  2:1(281; 
in:  3141,  3650;  'IV':  4014 

visibility 

effects  of  high  altitude  flight,  H  2i>80 
INSTRUMENT!  L  'MA©lH'!CAfI0N 
effects  dm; 

form'  perception,  Hi  3206 
visual  acuity,  III:  3007 

human  engineering,  V:  5489 

'PT'ElLLi-Cf'UAL  A#i'LjT¥  see  Mental  ability 

'LNT'ELlIG'E'NCIE  'TESTS' See  Mental  ability,  test  meth¬ 
ods 

'INf'iL'MGffi’lJTY  see  under  Auditory  signals;  Codes; 
Messages;  Radar  signals;  Speech;  Visual  signals; 
Written  tests.  Also  see  subdivisions  Interpretation; 
'Legibility;  Recognition 

INTERCOM  SYSTEMS,  II:  1662 

INTEREST  see  Reading  Interest :  Vocational  Interest 
INTERMEDIN 
effects  on: 

Biological  rhythms,  I'D:  2804 
dark  adaptation.  IV:  464 1 

INTERMi 1  TENT  LIGHT  ('see  also,  .Signal  lights' 
(Flashing))) 

cause  of  epilepsy,  H  2328 
effects  om: 

ipsyC'hdmdtor  iperfor-manee;,  IV;  3795,,  4:4:4i5;,  4'446i; 
V:  5700 

spatial  orientation,  ID:  2415 
visual  iperceptidm,  ®:  #44®:  «:  34(5.1. 
time  factors,  ffi:  2791,  2792 


SUBJECT  INDEX 

INJURIES  fsee  also  Battle  wounds;  Blast  Injuries;  Hone 
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International  military  aeronautical  pentathlon 

INTERNATIONAL  MILITARY  AERONAUTICAL  PEN¬ 
TATHLON  see.  Sport  activities 

INTEROCEPTORS 

effects  of: 

anoxia,  II:  965 

hypercapnia,  II:  904 

INTERP  LANETARY  SPACE  see  Space  environment 

INTERPRETATION  see  unrier  Visual  displays;  Visual 
signals.  Msn  »ee  subdivisions  Intelligibility:  Legi¬ 
bility:  Recognition 

INTERVIEWS  see  Psychological-  Interviews 

-INTESTINAL  DISEASES  (See  also  Peptic  ulcer), 

RI:  360? 

Incidence  in  aviators,  TV;  3720 

Intracranial  pressure 

effects  of: 

anoxia,  I;  405:  ft:  1476 
explosive  decompression,  ft:  2247 
hypocapnia,  ft:  1476 
Impact,  III:  2856 

INTKAPULMO NAR Y  -PRESSURE  (rpp  a  1  art  Pressure’ 
breathing:  Valsalva  maneuver) 

effects  of  explosive  decompression,  IV:  4571 ; 

V:  5904,  5905 

effects  on: 

blood  pressure,  ft;  1106 
cardiovascular  system,  III:  2999 
respiration,  II:  1013 

INVENTORY  act  Biographical  inventory 
IODINE  CONTENT  mm  under  Blood 
IODINE  METABOLISM 

effect  of: 

cold,  V:  6012 

heat  acclimatization,  IV:  3986 

IONIZING  RADIATIONS  tsee  also  Cosmic  ray®:  Nu¬ 
clear  radiations:  X-rays) 

biological  effects,  I:  546  ,  547:  Eft:  3505 ;  V:  61<62 

effects  on: 

enzyme  activity,  I:  338 
eye,  ft:  1638 
protection,  V:  6182 

IRON  CONTENT  aee-under  Blood  plasma 
IRON  METABOLISM 
effects  of: 

altitude,  V:  5881 

altitude  acclimatization,  ft:  2223 
anoxia.  IV:  4903;  V:  5965 


relation  to: 

altitude  tolerance,  ffi:  2629 
diurnal  cycle,  fVl  3868 
ISCHEMIA 
effects  on: 

brain  activity,  ft:  13zu 
brain  metabolism,  Eft;  3549 
ISOLATION  ag£  Human  Isolation 
ISOPHENERGAN 

use  in  motion  sickness,  I:  236 
ISOTOPES  see  Radioisotopes 
ITALY  See  under  Aviation  medicine 
JAW  MOVEMENTS 

effects  on  auditory  perception,  ft:  1420 
in  speaking,  I:  459 
JET  ENGINE  CONTROLS 
human  engineering,  ID:  3042 
JET  ENGINE  NOISE 

analysis,  I:  378;  ft;  1599,  1705,  1962,  2216: 
ffi:  2590,  3253;  IV:  4262  ;  V:  6088 

effects  on: 

cochlea,  ft:  973i;  V:  6084 

hearing,  I:  62,  743;  ft;  1871,  1985,  2049; 

Eft:  3420;  IV:  4787 

general  physiological  effects*  i:  42::  ft;  112?:,  1286: 
V:  6072 

general  psychological  effects,  ft:  1823 

reduction,  I;  62;  ft:  1285,  1391,  1956,  2217; 

ftl:  2590;  IV:  3824,  3917,  3969,  4056, 
4552,  5091;  V:  6072  ,  6088,  6478,  6490, 
6601 

•1ST  FUELS  faee  al«n  Kerosene) 

toxic  effects,  I:  80:  IV:  4024 

JET  PLANE  FLIGHT  (aae  a lan  High  altitude  flight: 
-High  speed  flight) 

medical  problems,  I;  105,  423,  724;  IK:  3641  ; 

V:  8587 

Cadety,  V':  6569 

JET  PLANE  FUGHT  SIMULATORS,  IV:  3889 
JET  PLANE  NOISE 

analysis,  ft;  2177;  Eft:  3244,  325#;  IV:  3860:; 

V:  6070,  6614 

effects  on  hearing.  I:  28;  ft:  1301,  1721,  #874'„ 
1935:  Eft:  .1309;  IV:  4785,  4787 

bibliography,  V:  5600 
pathological  effects,  ID:  2309 
reduction,  ft:;  1721;  fVs  4262,  4785  ;  V;  6614 
tolerance,  IV:  4108 

JET  PLANE  NOISE  (INTERIOR) 

cause  of  auditory  fatigue,  III:  2665 


Labyrinth 
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reduction,  m:  26651  IV:  4262 
JET  PLANE  PILOTING 

cause  of  anxiety,  IV:  3799 V':  5734,  5739 
effects  on: 

ballistocardiogram ,  IV:  4642 
blood  cells,  V:  5768 
cardiovascular  system,  HI:  3398’ 
fatigue,  I:  628;  B:  1075,  2262;  IV:  5129;  V:  5739 

general  psychological  effects,  ft  21;  B:  1598; 

V:  5726 

mental  stress,  B:  1598 
training  devices,  IV:  5079 
JET  PLANE  PILOTS 
training,  Wi  3799,  4707 
vocational  Interest,  V:  6268 
JET  TRAINERS  see  Jet  plane  flight  simulators 
JOB  ANALYSIS,  I:  746;  R:  2228:  IB:  2969;  IV:  501® 
bibliography,  B:  1640 

JOYSTICKS  see;  Aircraft  controls' 

JUDGMENT  see'  Reasoning 
KEMADRIN 

use  in  motion  isiciptess,  V:  6353 
KEROSENE 

toxic  effects,  I:  629:  IB:  2655,  3586 

KETONE  METABOLISM 
effects  of: 

anoxia,  B:  1681 
cold,  HI:  3417 
physical1  work,  IB:  34-17 

KETOSTEROIDS  see  Steroids 
KIDNEY  /«««  also  Renal  circulation;  Urine)) 
effects  of: 

altitude.  B:  1169 
anoxia,  V:  5938 
cold,  B:  1842 
mental1  stress,  'IV:  4408 
metabolism 

effects  of  cold.  B:  1-842 
pathology,  B:  2153 

effects  on  air  transportability,  V:  6400 
research  methods,  IB:  2716 
KIDNEY  FUNCTION  alan  Excretory  rhythm) 
effects  of: 

altitude,,  I;  625:  B:  1392 

altitude  acclimatization,  B:  974:  V:  5827 

anoxia,  I:  108,  109,  771;  B:  974,  1392  ,  2076. 
2206:  IV:  3697,  4031,  4032;  V:  5913,  5941 


apnea,  IV:  4173 

cold,  IV:  4724;  V:  6028,  6031,  61)35 

environmental  temperature,  V:  6063 

hypercapnia,  B:  1326 

hyperventilation,  B:  2205 

hypothermia,  IB:  2471;  IV:  4650,  4673,  5113; 

V:  5372,  5427,  5451 

negative  pressure  breathing,  B:  2095:  IB:  2783, 
3469;  IV:  5036 

postural  change,  V:  6X71 

posture,  V:  6168,  6172 

Salyrgan,  I:  108 

KINESTHESIA  see  Proprioception 
KITCHEN  FACILITIES  gee^under  Airplanes 
KITS  see  Medical  kits 
KNEE  JERK  REFLEX  fi££  Patellar  reflex 
KNOBS  see  Control  knobs 

KOREAN  CAMPAIGN  ■««»  under  Air  transportation  of 
patients;  Flight  surgeons,  duties;  MlUtary  medicine 

LABORATORY  FACILITIES  see  under  Physical  ex¬ 
amination 

LABYRINTH  fmn»  also  Cochlea;  Equilibrium) 

action  potentials  ua.  Labyrinth,  electrical  poten¬ 
tials 

anatomy,  V:  5608 
effects  of: 

SceeleratlSn,  I:  408:  B:  1474,  1550;  ®:  2852;, 
2975,  3057,  3412;  IV:  4501 

airplane  flight,  B:  1439;  IB:  2401;  V:  5772 

auditory  stimuli,  V;  <8085 

caloric  stimuli,  IP:  3059 

drugs 

acetylsallcyllc  acid,  B:  2859 
codeine,  B;  2859 

dUsopropyl  fluorophosphate!,,  B;  3373 

methadone,  B:  2859 

meperidine,  B:  2859 

morphine,  B:  2859 

motion  sickness  drugs,  IB:  3062 

opium,  B:  2659 

electrical  stimuli,  B:  1010,  1665 
noise,  B:  952 

rotation,  I:  99,  253,  407,  616,  620;  B:  996,  1447, 
J500,  1501,  1502,  1628,  1529,  1450;  1666, 
1819,  1877,  1878,  1898,  2299:  IB:  3068, 
3060,  3433,  3445  ,  34481;  V:  5796 

test  methods,  Hi:  34341;  IV:  4666  -  V:  5610 
subgravlty,  I:  475:  B:  931;  IB:  23f»:  IV:  4964 
electrical  potentials 

eHects  of  rotation,  IB:  2698:  IV:  4666 


Labyrinth,  examination  -a  SUBJECT  INDEX 


examination,  HI:  3059,  3061 

function  tests,  IV:  4497;,.  4702  ;  V:  5605 

handbooks  and  treatises,  V:  $606; 

physiology,  ft  1497,  1529,  1818;  ®:  2701;  V:  5605, 
5608 

handbooks  and;  treatises,  V:  5606 
relation  to: 

equilibrium,  II:  1665,  1876:  IK:  3339 
muscular  function,  II:  1490 
neuromuscular  reactions,  II:  1447 
role  In: 

motion  sickness,  V:  6334 

spatial  orientation,  I:  410,  411,  556,  903; 

0:  1079,  1482,  2166;  IV:  3827,  5185 

stimulation  see  Vestibular  stimulation 
LACK  OF  ADAPTATION  see  under  Hot  climates 

LACTIC  ACID  METABOLISM 
effects  of: 

altitude  acclimatization ,  IV:  3830 
anoxia',  -ft:  3577';  fft  5104 
oxygen  breathing,  Vi  5367 

relation  to  work  capacity,  V'j  'dll'? 

LANDING  ass  Aircraft  landings:  Instrument  landings; 
Visual  landings 

LANDING  STRIPS 

human  engineering,  IV:  4363 
LAUNCHING  ace  Balloon  launching 

LEAF'ERSHIP,  I:  653:  ft  1(23-1,  1530,  153-1,  1(587,, 

1589,  1632,  1846:  10:  2941,  2944,  2945, 
2946,  3329,  3421,  36-14,  3688:  IV:  4368, 
4986;  V:  6256 

bibliography,  0:  2039 

effects  on: 

team  morale,  IV:  4943 
team  performance,  IV:  4943 ;  V :  6244 
relation  to  physical  fitness.  01:  2964' 
test  methods,  01:  2500,  2876,  3250:  IV:  3828, 

4305,  4735  i  V:  5319,  6189 

LEARNING  fspe  also  Practice:  Training).  I:  160, 

711,  712,  713,  714:  ft  946,  947,  983, 

1024,  1095,  1397,  1494,  1667,  172®,  1'726, 
1727,  1764,  1999,  2098,  24:09,,  2113,  21-86: 
Mi  2498,  2772,  2869,  3089),  3222,  3365: 

IV:  4292 

analysis.  OI:  3382:  IV:  4250 
affects  of: 

anxiety,  0:  1292,  2183:  01:  3159-:  IV:  4661 i. 

V:  5722 

misinformation,  IV:  4671 
motivation,  0:  2024 
sensory  deprivation,  V:  6134 

visual  displays ,  V:  571! 


In  instrument  flight,  IV:  4855 
In  visual  flight,  IV:  4855 
psychological  factors,  IV:  4597 
tests,  IV:  4713  ;  v:  0240 
transfer  of  training,  V:  5716 

LEFTHANDED  NESS  see  Handedness 

LEG  INJURIES,,,  I:  261 

caused  by  parachute  jumping,  ft:  3276 

-LEGAL  ASPECTS  see  under  Air  transportation  of 
patients 

LEGIBILITY  see  under  Charts:  Letters :  Numerals. 
Alan  see  subdivisions  InteUlglbUity;  Interpretation: 
Recognition.  Also  see  Scale  reading 

LENSES  see  Contact  lenses 

LERGIGAN 

use  In-  motion  sickness,  I;  230,  231,  233,  234,  236, 
768:  0:  1225 

LETTERS  (see  also  Printed  words) 

legibility,  I:  276,  581,  582;  0:  1-005,  1156,  1778: 
ft:  2630,  3-114:  IV:  4562 

LEUKOCYTES  -see  Blood  cells 

LEVERS  ass.  Control  levers 

LICORICE  see  -Gipyrrhlzln- 

LftE  CONDITIONS  see  under  Mars:  Planets:  Venus 

LIFE  EXPEC TANC Y  see  under  Aviators*  A-lsousee 
Vital  statistics  under  Trainees 

Of ®:  -PRf-SERVlRS-,.  V:  6537 

LIFE  RAFTS,  0;  1366 
color  ,  is  34,  1-44:  -ft  1785 

LIFE  SUSPENSION: 

caused  by  cold,  01:  2462 

-LI'FfFNG  «££  Weight  lifting 

LIGHT  ADAPTATION  see  -Retinal1  adaptation 

LIGHT  F ILTERS  see  Optical  filters 

LIGHT  SIGNALS  see  Signal1  lights 

LIGHT  STIMULI  (see  also  Color  stimuli;  Visual 
stimuli) 

pupillary  reactions,  Vj  '5'5l38 
effects  on: 

auditory  perception,  ft  1489:  -fV:  4884’ 
brightness  discrimination,  ft  1051,  1300 
color  adaptation,  -ft  1683 

dark  adaptation,  1:  8641;  ft  1387,  1427-,,  1779,, 
1825,  1854 

-electroencephalogram:,  I:  853,  906:  0:  1168, 

211®,  2202;  2203,  2204:  10:  2855,  3572, 
35735  V:  5531 

elec  trot  etlnog  ram ,  ft  1796.,  2112 
eye  movements,  0:  1444 
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oxygen  consumption,  m:  2961,  3154 
reaction  time,  II:  2002 

retinal  adaptation,  I:  198,  294  ,  480',  8641 
n:  1135,  1426  ;  V:  5521 
spatial  orientation,  I:  424 
velocity  discrimination,  Bf  2548 
LIGHTING  see  Illumination 
LIGHTS  aSB.  Signal  lights 
LINK  TRAINER3  see  Flight  simulators 
LIPASE  see  Lipase  content  under  Blood 
LIPEMIA  afifi.  Blood,  lipid  content 
LIPID  METABOLISM 
effects  of: 

anoxia,  B:  3049 

cold,  B:  2888;  IV:  3813,  5080;  50811 V:  57,49,1 
6000,  6013,  6014,  6026,  6047 

cold  acclimatization,  B:  3280,  3452 

environmental  temperature,  IV:  47.28,  5196 

ethlonine,  V':  6014 

physical  work,  TV:  3813  :  V:  5749 

starvation,  fV:  3812 

stress,  'TV's  3813 ;  V:  5749 

tissue  trauma,  Q:  1992;,  1993;  B:  3201,  3202, 
3303,  3359 
relation  to: 

cardiovascular  diseases,  H:  1820;  B:  3203 
oxygen  consumption,  fVj  4736 

role  of: 

adrenal  glands,  IV:  4728;  V;  527'4 
hypophysis,  B:  3049 

LIPIDS  see  Lipid  metabolism:  Steroids.  Alan,  .nee. 
Lipid  content  under  Blood 

LIPOIDS  see  entries  under  Lipids 
LIPOPROTEINS  sett  Lipid  metabolism 
LIQUID  DIETS 

in  high  altitude  flight,  IV:  4366 
USERGAN 

use  In  motion  sickness,  I:  142,  336 

LISTENING  PERFORMANCE  tsee  3lan  Speech.  Intel' 
UglbUtty,),  V:  5548,  5589 

effects  of  notoe,  W;  4775;  V:  5584 
physical  factors,  IV:  4997 
relation  to  psycho  motor  performance,  IV:  4076 
LITTERS  afi£  Stretchers 
LIVER 

effects  of: 

altitude,  B:  3437 

altitude  acclimatization,  1;  237 

anoxia.  B:  2936 :  V:  5936,  5,938 


hypothermia,  V':  5286 
mental  stress,  IV:  4691 
starvation,  V:  5936 
examination,  B:  3396 
metabolism 
effects  of: 

altitude,  I:  362 

anoxia,  IV:  3794,  4489  ;  V:  5920 

ascorbic  add,  B:  2658 

carbon  dioxide,  IV:  4457 

cold,  B:  2658,  3452:  fV:  4617,  5145:,  V:  5989, 
6013,  6014 

diet,  IV:  4809 

hypothermia,  V':-  5409,  5411,,  5413 
starvation,  IV:  4617 
role  of  adrenal  glands,  V:  5274 
relation  to  diurnal  cycle,  V:  5265,  5267 
role  in  potassium  metabolism,  IV:  4601 
LIVER  FUNCTION 

effects  of  hypothermia,  IV:  4304 
D€>GAMZATIDN  see  under  Sound;  Visual  stimuli 
LOUDNESS  see  Speech,  loudness 

LOUDNESS  DISCRIMINATION,  &  709,  710:  H:  2167; 

IV:  4811,  4816;  V:  5596 

effects  of  noise,  5;  1203 

measurement,  rv:  5009,  5069 

test  methods,  I;  191;  B:  3333;  IV:  5008;  V:  5577, 
5578 

tests,  IV:  3648!;  Vs  5588,  5597 
thresholds,  FV:  5069 

LOW  ALTITUDE  sea  Bailout  at  low  altitude ;  Election 
from  aircraft  at  low  altitude 

LOW  PRESSURE  flfifi  Altitude 

'LOW  PRESSURE  CHAMBERS:  Sea.  Decompression 
chambers 

LOW  TEMPERATURE  see.  Cold;  Hypothermia 
LUBRICANTS  twee  aien  Engine  oils) 
hazards,  IV:  3707 
toxic  effects,  B:  3564 
LUNAR  CYCLE 
relation  to: 

activity  rhythm,  V:  5257 
biological  rhythms,  FV:  3895 

LUNAR  EXPEDITIONS,  B:  3451,  3600;  V:  5224, 

5225,  5303 

LUNG  ;(aee_allQ  Alveolar  carbon  dioxide  tension; 
Alveolar  oxygen  tenston:  Intrmpulmonary  pressure: 
Pulmonary  circulation:  Respiration) 
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effects  of: 

altitude,  H:  1169 

anoxia,  I:  404,  470;  B:  1264,  1432:  p:  2622 
blast,  I:  225,  226;  m:  2576,,  2597 
carbon  dioxide,  V:  5358 

explosive  decompression,  1:  418,  625,  855,  856, 

868;  Of  1432,  1477,  1656,  2208,  2249: 

IB:  2597,  2891,  3340,  3592;  IV:  4319 

hyperoxla,  I:  126,  127;  □:  1054;  ffi:  2418,,  2832; 

2845;  IV:  4282;  V:  5314,  5326 
negative  acceleration,  IV:  3809 
oxygen  breathing,  IV:  4283;  V:  5358 
pressure  breathing,  If:  1656;  IB:  3340' 

function  tests,  I:  181,  820;  IB:  3171,  3172,  3418; 

TV:  3816,  4907  V:  5361 

mechanical  properties,  V:  5945 

metabolism,  IV:  3867 

pathology  gat  Pneumothorax,  H:  1322 

effects  on  air  transportability,  I:  303 

physical  proper  ties,  3:  1808 

temperature 

effects  Of  explosive  decompression,  0;  2210 
LUNG  INJURIES 

caused  by  Impact,  IV:  5012 

LYMPH 

effects  of  anoxia,  V:  5956 
LYMPH  FLOW 

effects  Of  anOXta,  H:  3028;  V:  aaab 
MAGNIFICATION  see  Instrumental  magnification 
MAINTENANCE  PERSONNEL 
classification,  D:  1271 

occupational  deafness,  H:  2233;  HI:  3078;  IV:  3707, 

4480 

occupational  diseases 
prevention,  IV:  4090 

occupational  hazards,  HI:  3266,  3284  ,  3408; 

V:  6429,  6556,  6566 

performance,  1;  151,  485;  H:  959,  2100,  2228,  2272 

test  methods,  0:  2094:  HI;  2969;  3473 

tests,  H:  1636 

rating,  I:  412,  486:  H:  1636 

selection,  I;  485,  486;  H:  1271:  V:  6179 

training,  Q:  961,  963;  IB:  2350,  2351',  2354: 

IV:  3703,  4956:  V:  6179,  6221,  6239 

MALARIA,  HI:  3607 

altitude,  V:  6345 

effects  of  altitude  acclimatization,  IV:  5143 
Incidence  In: 

aviators,  IV:  3720 
Inhabitants  ol  mountains,  V :  6346 
MANEUVER  see  Valsalva  maneuver 


INDEX 

MANHIGH  PROJECT  flfift  Balloon  flights 

MANIPUxA'l'lUN  TESTS  see  Neuromuscular  per¬ 
formance,  tests 

MAN- MACHINE  SYSTEMS  faee  elan  Puycho motor 
performance,  analysis),  Bf:  2325,  2803,  3034; 

IV:  3709,  3740,  3843,  3882,  4018,  4120, 
4232,  4235,  4703,  4786;  V:  5756,  8578; 
6592,  6595,  6643,  6653,  6667,  6672 

bibliography,  V:  6591 

MAN-MADE  SATELLITES  fame  alan  Space  stations), 
HI:  3087 

MANNED  SATELLITE  FLE2HT  ggg  Space  flight 
(Orbital) 

MANUAL  DEXTERITY 
effects  of  cold,  V:  6023 

MANUALS  fljjft  Items'  under  Handbooks  and!  treatises 
MAR  EZINE  gee  Cycllzlne 
MARROW  gee  Bone  marrow 
MARS  (PLANET) 

atmosphere,  SI:  2677,  3120,  3457;  IV:  4244; 

V:  5224,  5294,  5297,  5302 

expeditions,  V:  5210,  5215 

life  conditions,  I:  810;  1;  2146,  2147,  2148;;  IB: 
3512;  V:  5295,  5296,  5297,  5298,  5302, 
6302,  5304,  5215 

MASKS  twee  alan  Oxygen  masks) 

evaluation,  II:  1754' 

MEALS  see  Food  Intake 

MEASUREMENTS  m  Body  measurements.  Alan  aee 
Measurement  under  items  measured;  e.g, ,  Acceler 
atlon,  measurement;  Cerebral  circulation,  measure 
men! 

MECHANICAL  PROBLEMS  afifl  Problem  solving 
(Mechanical) 

MECHANICAL  RESISTANCE 

effects  oil  respiratory  movements,,  ’Yf  5347 

MECHANICAL  RESPIRATORS  gee  Respirators 
(Mechanical) 

MECHANICS  (Personnel)  see  Maintenance  personnel 
MECLIZINE  AND  DERIVATIVES 

use  In  motion  sickness,  IV:  4460,  5023 
MEDICAL  ATTENDANTS 
duties,  Hi:  2419 ;  V:  6401 
training,  I;  302  ,  807;  IV:  4052 

MEDICAL  CARE  see  under  Personnel.  Alen  aee 
Dental  care;  Neuropsychiatric  care 

MEDICAL  EXAMINATION  aee  Neuropsychlatrle  ex¬ 
amination';  Physical  examination 

MEDICAL  HISTORIES  see  under  Aviators 

MEDICAL  KITS,  □:  1748 

use  In1  parachute  lumping.  Ill:  2394 
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MEDICAL  PERSONNEL  (see  also  Flight  nurses;  Flight 
surgeons;  Medical  attendants;  Medical  teams;  Pharma¬ 
cists;  Psychiatrists) 

air  transportation,  I;  57;  IV:  5192 ;  V:  6411 
duties,  H:  956  ,  998,  1852,;  HI:  3243 
France,  I:  157 

orientation  and  guidance,  HI:  3140 
training,  H:  1896,  1899;  HI:  3140 

MEDICAL  SUPPLIES  gfift  Aeroplast;  Medical  kits 
MEDICAL  TEAMS  (tae  also  Rescue  medical  teams:)) 
air  transportation,  V:  6387 

MEDICINE  see  Aviation  medicine);  Military  medicine; 
Psychosomatic  medicine;  Space  medicine 

MEETINGS  use  under  Congresses,  meetings,  and 
symposia 

MEGAPHEN  see  Chlor promazine 

memory  (attutfaa  Retention  under  Messages)) 
effects  of: 

anoxia,  HI:  2506:  IV:  5068 
explosive  decompression,  HI:  3135 
hypothermia,  V:  5463 
oxygen  breathing,  HI:  3337 
starvation,  H:  1663 

role  In  pattern  discrimination,  IV:  3756 
tests,  IV:  3883 

MENIERE'S  SYNDROME)  «w  Labyrinth,  pathology 
MENINGES 

electrical  potentials 
effects  of: 

anoxia,  V:  5346 
carbon  dioxide,  V:  5346 
MENOCOCYTOSIS  m  StcklemU 
MENSTRUATION 
effects  on: 

equilibrium,  H:  2038 
spatial  orientation,  H:  2038 

MENTAL  ABILITY  al«n  under  Officer  candidates; 
Trainees.  s—  a i«n  Memory) 

relation  to: 

anxiety,  IV:  4453 
training,  HI:  3548 
visual  accommodation,  I:  258 
test  methods,  V:  5718 
tests,  I:  849,  907:  HI:  2970 
MENTAL  DISEASES 

effects  on  air  transportability,  I:  808:  HI:  2419, 
3509:  IV:  3854;  V:  6409 


MENTAL  FATIGUE,  H:  1024 
reviews,  H:  1646 

MENTAL  PERFORMANCE  »1t>  Decision  making 
performance;  Reasoning) 

effects  of: 

advance  Information,  H:  1809,  1810 

anoxia,  I:  164,  167;  HI:  2486,  2487;  IV:  4688, 
5024  ;  V:  5933,  5943,  5960 

anxiety,  H:  1647;  HI:  3159 

auditory  fatigue,  V:  5760 

•drugs 

Benadryl,  I:  689;  H:  1917 
dlmenhydrlnate,  I:  689;  H:  1917 
glycyrrhlzln,  IV:  4309 
motion  sickness  drugs,  IV:  4761 
scopolamine,  I:  689;  H;  1917:  IV:  3716 

fatigue,  FV:  1416 
heat,  H:  1047 

hypercapnia,  HI:  2489,  2487 

hyperoxia,  I:  164,  167 

hypothermia,  V:  5373 

mental  stress,  Us  1647,.  1710:  HI:  3504 

noise,  H:  1809,  1810;  HI:  2971;  IV:  3736,  4416, 
4874  ;  V:  5760,  6091 

pain,  V:  6173 

sleep  deprivation,  IV:  3953,  3954 
subgravity,  HI:  2601 

fatigue,  H:  1646 

psychological  factors,  H:  1809,  1810 
relation  to: 
age,  V:  6294 
diurnal  cycle,  IV:  3846 
personality,  IV:  3736 
teat  methods,  IV:  4839 
transfer  of  training,  H:  1723 

MENTAL  STRESS  Alia  Anxiety,)! 
effects  on: 

adrenal  glands,  HI:  2770 

blood,  H:  1925 

blood  cells,  H:  1320 

blood  plasma  proteins,  V:  6130 

circulation,  H:  1778 

flicker  fusion  frequency,  HI:  2558 

gastric  secretion,  HI:  3153 

hlppurtc  acid  metabolism,  H:  1925 

kidney,  IV:  4408 

337  liver,  IV:  4691 
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mental1  performance,  H:  1647,  1710:  HI:  3504 

psycho  mo  tor  performance,,  ft  884;  ID:  2643,, 
3472,  3663 

reasoning.  If:  1781 
testis,  IV:  4407 

general  physiological  effects,  IV:  5011 
In  jet  plane  piloting,  D:  1598 
MENTAL  WORK 
effects  on: 

brain  metabolism,  IV:  4989’ 

Cerebral'  circulation,  IV:  4989 
circulation,  Hit  3290 
respiration,,  m:  3290 

MEPERIDINE 
effects  on: 

labyrinth,  0:  2859 
respiration,  FV:  '5026 

MESCALINE 
effects  on: 

brain  metabolism,  TV,  4093 
cerebral  circulation,  fV:  4093 
MESSAGES 

Intelligibility,  0;  ni7,  1148,  1149,  1150;  107,2  • 
®:  3306,  3553;  IV:  3890,  4340,  4344, 
4342,  4997,  5066,  5141;  Vs  5548,  5589, 
5598 

tests,  fV:  3849 

retention,  1:  711,  712,  713,  714s  IV:  3890 
effects  of  drugs,  IV:  4762 
psychological  factors,  IV:  4762 
transmission,  Vs  5599' 
tests:,  V:  5743 
ttme  factors,  IV:  4835 
METABOLIC  RHYTHM 
effects  of  Cold,  V:  8009 
relation  to  diurnal  cycle,  V:  5274 

METABOLISM  (see  also  Carbon  dioxide  production; 
Enzyme  activity;  Oxygen  consumption.  See  also 
metabolism  ol  Individual  substances:  Acetycholine 
metabolism;  Ascorbic  acid  m, ;  Carbohydrate  m. ; 
Chloride  m. ;  Citrate  m. ;  Electrolyte  distribution; 
Glutamine  metabolism;  Hippurlc  acid  m. ;  Histamine 
m. ;  Iodine  m. ;  Iron  m. ;  Ketone  m. ;  Lactic  add  m. ; 
Lipid  m. ; Nicotinic  add  m. ;  Nitrogen  m. ;  Nucleic 
add  m, ;  Oxygen  m. ;  Phosphorus  m. ;  Potassium  m; 
Protein  m, ;  Riboflavin  m, ;  Sodium  m, :  Steroid  m. ; 
Succinic  acid  m, ;  Sulfhydryl  m. ;  Water  exchange. 

See  alnn  Metabolism  under  tissues  and  organs: 
Adrenal  glands;  Blood  cells;  Bone  marrow;  Brain: 
Cochlea;  Heart;  Liver;  Lung;  Muscular  system; 
Myocardlac  tissue;  Retina;  Salivary  glands;  Spleen: 
tissues!); 


effects  Of: 

altitude,  01:  3080,  3543i;  IV:  4632;  V:  5845 

altitude  acclimatization,  10:  3574!;.  IV:  3976,, 
4633!;  V':  5890,  5893 

anoxia,  I;  469,  565;  0:  1036 
carbon  dioxide,  01:  2447 
chlorpromazlne,  IV:  5044 
climate 

reviews,  V:  6052 

cold,  I:  469;  Ms  2618,  2659,  2889,  3278,  3461, 
3499;  IV:  4027,  4613;  V:  5429,  5972,  5978, 
5982,  6007,  6048 

race  factors,  IV:  4635 

cold  acclimatization,  01:  2619:  IV:  3778,  3976, 
4040,  4482 ;  V:  5982 

cold  climates,  V:  6053 

diet,  10:  2560,  3278,  3499 

environmental  temperature;  V:  '5968 

fatigue,  IV:  3789 

flavoneSj,  V:  6362 

food  intake,  V:  5988 

heat,  01:  2893;  V;  6051 

heat  acclimatization,  IV:  3976 

hibernation,  V;  5286 

hyper oxla,  IV:  3769 

hyperventilation,  V:  5368 

hypothermia,  V:  5428 

physical  work,  H:  1812;  10:  2732,  3152,  3534, 
3574,  3587;  V:  5866,  6101,  61  i 5,  6116 

piloting,  V:  5764 
Prednisone,  V:  5414 
sleep,  V:  5988 
starvation,  10:  3499,  3534 
general  physiological  lac  tors,  ID:  3152 
relation  to: 
age,  V"  5995 

body  temperature,  IV:  4219 
heat  tolerance,  01:  2732 
respiration,  IV:  4091 ;  V:  6112 
temperature  regulation,  V:  5987,  5999,  6003 

role:  of  adrenal  glands,  Of;  2513 
ME  T  A'RA  MINOL 

effects  on  positive  acceleration  tolerance,  V:  6304 
METEORITES,  I:  880 
METEOROLOGY  gee  Weather 
METHADONE 

effects  on  labyrinth,  0:  2859 
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composition 

effectsi  of  anoxia,  B:  1478,  1480;  IV:  4253 
MIRROR  VISION  PERFORMANCE,  B:  1548 
MISINFORMATION 


METHENAMINE 
effects  on: 

anoxia  tolerance,  IV:  3762,  V:  5824 
METHYL  BROMIDE 
toxic  effects,  B:  1634 
METRAZOL  (Cardiazol) 
effects  on: 

anoxia  tolerance,  B:  1400 
electroencephalogram,  H:  1168 
MICROORGANISMS  (AIRBORNE),  HI:  3212 
distribution,  IB;  2766 

In  upper  atmosphere,  ffl:  2767,  2768,  3550 
MICROPHONES 

effects  on  Speaking,  Hi:  3557 
MICROWAVE  RADIATION 
effects  on: 

body  temperature,  V:  6145 
eye,  V:  6143,  6163 

general  physiological  effects,  B;  115 2-  rv  37,62 
V:  6139 

congresses,  meetings,  and  Symposia-,  V:  6161 

hazards,  m:  2549;  TO:  4928;  y:  ptM,  6m  Otao, 
6155 

MICROWAVE  RADIATION  TOLERANCE 
animal  experiments,  V:  6144 
MIDDLE  EAR  («g  ilgn  Tympanic  muscles); 
effects  of: 

altitude,  I;  48;  v:  5902 
barometric  pressure,  II;  2l54 
explosive  decompression,  HI:  3065;;  V:  5848 
Valsalva  maneuver,  II:  1702 


effects  on  learning,  IV:  4671 
MOBILE  MEDICAL  TEAMS  a££  Medical  -teams 
MOISTURE  See  Humidity 

Monaural  hearing 

effects  on  auditory  perception,  RE  2482;::  Ws  3838 
MONOCULAR  vision 
relation  to: 

retinal  adaptation,  V:  55081 
-role  In: 

depth  perception,  I:  301,  740;  B:  1068,  1211 

1233,  1451,  2115;  2979,  3538;  IV:  5047 

size  perception,  B:  1211,  2115s  IV:  4870 

MOON;  ae&  Lunar  cycle;  Lunar  expeditions; 

aefl-Under  Avtators!  Instructors:  Patients; 

MORPHINE  AND'  DERTOATTOES 
effects  on: 

-anoxia-  tolerance,  ffl  5529; 
behavior,  V:  6375 
labyrinth,  B:  2859 

peychomotor  performance,  V:  6356,  6370; 
toxic  effects,  II:  1205;  TO:  4696 
use  In  motion  Sickness,  I:  234 
MOSEDAL 

use  In  motion  slclmess,  Ii  236 
MOTION  (MaaJUaa  Acceleration) 
effects  on: 


examination,  m:  3063 
function  teete,  IV:  5055 
pathology  oes  Aerotltie  media 
physiology  (leg  elan  Heartng)i,  H<:  2045;  TO1;  sis® 
MILITARY  MEDICINE  i(gee.  ai|a  Aviation  medicine)- 
bibliography,  B:  2020 
Korean  campaign,  II:  2020:  ®:  2389 
Untied  States,  II:  1852 
MBJTARY  PSYCHIATRY 
bibliography,  TO:  4534 

MILITARY  PSYCHOLOGY  (aee.AUa  Aviation  psycho!- 
P0/)»  IV:  4355 

MILITARY  SERVICE  see  Adjustment  to  military  serv¬ 
ice 

MILK 


brightness  discrimination,  V:  5630; 
depth  perception,  H:  MSO,  2222 
eye  movements,  V:  57-90 
spatial  orientation,,  V:  5636 
MOTION  ESTIMATION 


on  visual  displays,  TO:  3873 
physical  factors,  TO:  4965 


MOTION;  PERCEPTION  (see  ilan  Dynamic 
acuity;  Velocity  discrimination'),,  HI:  3075 


visual 


effects  of  Illumination,  -ft;  2014;  ID:  3075;  IV:  4521 
physical  factors,  Hi:  3074:,  3224  ,  V:  5616,  5639; 
relation  to  dark  adaptation,  B:  1593 
role  in  aircraft  landing!,  IV:  4224 
test  methods,  D:  1255 


tests,  TO:  4225,  4‘240> 


Motion  perception,  time  factors  SUBJECT  INDEX 


time  factors,  IV:  4521 

MOTION  PERCEPTION  (ILLUSORY),  IB:  2880 
general  physiological  factors,  V:  56581 
relation  to  dark  adaptation,  0:  1593 
tests,  IV:  4984 

MOTION  PERCEPTION  (PASSIVE)  (see  also  Vibration 
perception),  IV:  3998 

MOTION  PICTURES  (see  also  under  Deafness,  preven¬ 
tion;  Hearing,  effects  of  noise;  Noise,  general  physio¬ 
logical  effects) 

as  training  devices,  IV:  4836 

use  In  pilot  training,  IV:  4274,  4742,  4933 

MOTION  SICKNESS,  I;  4,  84,  89,  142,  143,  156,  230, 
231,  232,  233,  234,  235,  236,  292,  293,, 
333,  336,  382,  517,  518,  689,  738,  745, 
768,  870;  m:  2810;  IV:  3924,  4054,  4433,. 
4715,  5062,  V:  6321,  6323,  6328,  6330, 

6332 

bibliography,  V:  6331 

caused  by  negative  acceleration,  fit:  3122 

complications,  HI:  2810;  IV:  5077 

effects  on  psychomotor  performance,  IV:  3718 

etiology,  fl:  1216,  2212;  Si;  3458,  3603;  IV:  3990; 
4200,  4317,  4615,  4917,  4927 

general  physiological  factors,  TV:  4007,  4510 
Incidence,  I;  458;  fit:  1534;  ®V:  3717,  4510' 
physical  factors,  IV;  4420' 

predisposition,  I;  517,  555;  Hi:  3358;  IV:  3961,, 

3990,  4917 

relation  to  cupulogram,  V:  5610 

test  methods.  S:  1272;  SI:  3056,  3662;  IV:  3717, 
4104,  4818 

prevention  and  treatment  (see  also  Motion  sick¬ 
ness  drugs,  evaluation;  Vomiting,  prevention); 

Is  4,  84,  89,  142,  333,  336,  382,  745,  768;  H: 

1004,  1228,  1372,  1509,  1914,  1915,  1916, 
2180,  2212,  2219;  ID:  2441,  2866;  IV:  3959; 
4317,  4917,  V:  6325 

relation  to: 

autonomic  nervous  system,  I:  738 

'head'  movements,  I:  517,  518;  II:  1629;  IR:  3336-, 
IV:  4422,  4450;  V:  6324,  6325 

neuroses,  n:  1216 

posture,  IV:  4420 

research  methods,  III:  3501 

reviews,  TV:  3957,  4594 ;  y:  63*9 

role  of: 

Cerebellum,  V:  6334 
labyrinth,  V:  6334 
nervous  system,  IV:  5133 

use  of  drugs  u£  Items  listed  under  Motion  sick¬ 
ness  drugs 


MOTION  SICKNESS  DRUGS  (see  also  Amphetamine; 
Antihistaminies;  AntlsUne;  Atropine;  Banthlne;  Bar¬ 
bituric  acid  derivatives;  Belladonna;  Benadryl;  Bentyl; 
Buscopan;  Chlorpromazine;  Cyclizine;  Dlatrln;  Dlben- 
zylene;  Dimenhydrinate;  Diparcol;  Isophenergan; 
Lergigan;  Kemadrln;  Lisergan;  Meclizine;  Morphine; 
Mosidai;,MuUergan;  Pagitane;  Parsldol;  Phenothlazlne; 
Postalene;  Probantlilne;  Promethazine;  Pyribenzamlne; 
Pyridoxine;  Pyrrolazote;  Scopodex;  Scopolamine;  Sov- 
entol;  Thephorlne;  Trlmeton;  Vomex  A),  IV:  4138 
4715;  V:  6328,  6330,  6333 

effects  on: 

alertness,  HI:  3062 
labyrinth,  ID:  3062 
mental  performance,  IV:  4761 
psychomotor  performance,  IV:  4761 
reaction  time,  Of:;  3062 

evaluation  (see  also  Motion  sickness,  prevention 
and'  treatment),  I:  230,  231,  232,  233,  234,  235, 
236;  HI:  2395,  2582,  2878,  3048,  3576;  IV: 
3958,  4510,  5023;  V:  6321,  6358,  6367 

general  psychological  effects;  I:  689 
side  effects,  fsB:  2395;  IV:  4229 
test  methods,  V:  6363 

MOTIVATION  ( see  aif>  Vocational  Interest:  nee  alee 
under  the  various  personnel  categories,  e.g. , 
Trainees,  motivation),  II:  1017,  1018,  1588,  1590; 

V:  6168 

effects  on: 

learning,  P:  2024 
performance.  TV:  4186;  V:  5712 
psychomotor  performance,  HI:  3295 

MOTOR  ACTIVITY 

relation  to  temperature  regulation,  V:  6137 

MOUNTAIN  SICKNESS  g£fi  Altitude  sickness 

MOUNTAINS  see  Inhabitants  of  mountains 

MOVEMENTS  afifi  Arm  movements;  Eye  movements; 
Head  movements;  Jaw  movements;  Motor  activity; 
Respiratory  movements;  Shivering.  Atsoseg  Motion 

MOVIES  see  Motion  pictures 

MOVING  SCALE  INUCaTORS  flfifi  Instrument  dials 
MULTERGAN 

use  In  mpUon  sickness,  I;  236 
MUNITIONS  SPECIALISTS 
training,  m:  2353 

MUSCLE  TISSUE 

effects  of  altitude,  I:  257 

MUSCULAR  COORDINATION1  see  Neuromuscular 
performance 

MUSCULAR  FATIGUE,  *:  854 

measurement,  I:  492;  IU:  2939;  IV:  3977 

MUSCULAR  FUNCTION  (see  also  Electromyogram; 
Motor  activity;  Muscular  fatigue;  Neuromuscular 
performance;  Neuromuscular  reactions;;  Psycho) - 
motor  performance;  Shivering) 
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SUBJECT  INDEX  Negative  acceleration) 

MYOCARMAC  TISSUE 

effects  of  anoxia,  I:  565;  II:  171'8 
metabolism,  I:  565' 

MYOGLOBIN 
effects  of: 


effects  of: 

anoxia,  I:  492,  854 
electrical  stimuli,  1:  1490 
physical  work,  I:  854 
veratrlne,  II:  1490 
relation  to: 
age,  II:  1137 
labyrinth,  II:  1490 

temperature  regulation,  IV:  4871';  V:  5999 
role  In: 

respiration,  Q:  1193,  1194 
temperature  regulation,  V:  6003 
MUSCULAR  STRENGTH 
effects  Of: 

iposture,  jv:  4387,  4829 
starvation,  IV:  3903 
physical  factors,  V:  6167 

MUSCULAR  SYSTEM  (see  also  Muscular  function; 
Tympanic  muscles) 

action  potentials  See  Elec  tromyogr am 
effects  of: 

altitude  acclimatization,  I:  257 
anoxia,  I;  386,  492;  D;  1421 
carbon  dioxide,  I:  758;  It:  1421 
cold,  IV:  4536;  V:  6006 
physical  work,  1:  257,  854 
training,  V:  6097 
X-rays,  I:  373 

fatigue  flfije  Muscular  fatigue 

metabolism  (*•*>  Heart,  metabolism:;  Myo¬ 
globin) 

effects  of: 

altitude,  V:  5860 

anoxia.  D:  1793,  2097;  DI:  3577;  IV:  5104 
cold,  V:  5997 

positive  acceleration,  IV:  3910 
MUSCUiLA'R  TONUS  (see  also  DystonU<)i 
effects  of  psycho  motor  performance,  5674 
effects  on: 

positive  acceleration  tolerance,  IV:  4256 

ipsycbpmotor  performance,  HI':  2333;  V:  5074, 
5675 

measurement,  Q:  2253 
relation  to: 

circulation,  IV:  4494 
fainting,  IV:  4494 
fatigue,  II:  2253 

MUSCULAR  WORK  &££  Physical  work 


altitude  acclimatization,  I:  257;  W:  4013,  5109; 
V:  5894,  5901 

physical  work,  IV:  4013 
MYOPIA  see  Night  myopia 
NAILS 
growth 

effects  of  cold  acclimatization,  V:  6038 
NALORPHINE 
effects  on: 

behavior,  V:  6375 

psychomotor  performance,  V:  6370 
N'ARCOTiGS  (see  also  Cocaine:  Morphine) 
effects  on  vomiting  center,  m:  3038 
NASAL  PASSAGES  (see  also  Otorhinolaryngology.) 

congestion 
effects  of: 

antlhlstamlnlcs,  fi:  1438 
ephedrlne,  I:  566 
pathology 

relation  to  eye  diseases,  HI:  3378 
NASAL  STIMULATION 
effects  oh: 

electrocardiogram,  H;  2285 
electroencephalogram,  H:  2285 
respiration,  II:  2285 
NAUTAMINE  see  Dtmenhydr  Inate 
NAVIGATION 

role  of  visual  perception,  HI:  2399 
training  devices,  IV:  4178 
NAVIGATIONAL  EQUIPMENT 

human  engineering,  ff:  1953,  1954,  1955;  IV;  4941 
NAVIGATORS 
duties,  V:  6249 
performance,  V:  6249 
selection,  II:  1745 
NECK  INJURIES 

effects  on  air  transportability,  IV:  4220 

NEGATIVE  ACCELERATION  m  Acceleration 
(Negative) 


Negative  pressure  'breathing  SUBJECT  INDEX 


NEGATIVE  PRESSURE  BREATHING 

effects  bii  kidney  function,  II:  2095:  Ht:  2783, 

3469;  IV:  5036 

NEGROES  See  Personnel  (Negro:)) 

NEOSTIGMINE  SSS.  Physosttgmlne 
’NERVES  fsee  Alan  Auditory  nerve:  Phrenic  nerve)) 
effects)  of: 

anoxia’,  m:  soil 

cold,  V:  ’6006 

ultrasonic  vibrations,  II:  1'807 
pathology,  ®:  2277 
physiology,  H:  1818 

NERVOUS  SYSTEM  (see  also  Analyzers;  Autonomic 
nervous  system;  Brain;  Central  nervous  system.; 
Chronaxia;  Nerves;  Neuromuscular  performance; 
Neuromuscular  reactions;  Reflexes;  Spinal  cord) 

effects  of  blast,  S  3386 

role  In  motion  sickness,  IV:  5133 

NERVOUS  SYSTEM  ACTIVITY 
effects  of: 

altitude,  IV;  3942,  4509 
altitude  acclimatization,  HI:  2823 
hypothermia,  V;  5390,  5444 

role  In: 

hypothermia  tolerance,  V:  5440 
temperature  regulation,  IV:  3946,  4036 

NETHERLANDS  see  under  Aviation  medicine 

NEUROMUSCULAR  PERFORMANCE  (see  also  Manual 
dexterity;  Psychomotor  performance;  Reaction  time; 
Rhythmic  ability) 

analysis,  m:  2736 

effects  of: 

alcohol,  ffi:  3136 
altitude,  ©:  1892 
anoxia,  0:  1009,  1677 
anxiety,  HI:  3394 
clothing,  IV:  4901 

cold,  1:  119,  595);  H:  1765:  HI:  3136 

drugs,  HI:  2898 

fatigue,  @:  3394 ;  V:  6126 

physical  work,  HI:  3570 

rest,  ID:  3570 

stress,  V:  5745 

subgravtty.  I:  116,:  HI:  2601:  IV:  4960 
vibration.  HI:  3105 
relation  to  age,  H:  1892 

tests,  I:  162  ,  736  ,  831:  ffi:  2736,  2907 


NEUROMUSCULAR  REAC  "IONS 

cause  1  by  physical  work,  HI:  2930 
effects  of: 

anoxia,  III:  2505 
noise,  V:  6064 

relation  to: 

labyrinth,  H:  1447 

pilot  performance,  HI:  2930 

NEUROPSYCHIATRIC  CARE,  IV:  4630 

NEUROPSYCHUTRIC  DISTURBANCES  Mft  Anxiety: 
'Neuroses, 

NEUROPSYCHIATRIC  EXAMINATION  (Mg.  jlM 
Mental'  ability,  tests),  &  83,  01,  168,  318, ,  610;  7741, 
819;  m  2077,  2078,  2188,  2281;  fOc  2510, 
2578,  2807;  IV:  4935 

NEUROPSYCHIATRIC  FITNESS  (see  s-lsn  mri.,  Avia, 
tors:  Pilots) 

relation  to  age,  HI:  3223 

test  methods,  3:  1042,  1043,  1115,  1621:  HI:  2445, 
2550,  2970,  3026 

tests,  H:  1625,  1857:  HI:  2378 
NEUROSES  (see  also  Anxiety),  I:  177,  iftll9> 
caused  by-: 

accidents,  IV:  4060 

combat  stress,  3;  1729,  2268);  Bs  $571 
pilot  training,  HI:  2638 

prevention  and  treatment,  3;  I860,  2268:  IV:  4630 
psychological  factors,  31:  2796 
relation  to: 

flight  duty,  I:  590:  3:  1437 
motion  sickness,  U:  1216 
Stress,  3;  1145 
stress  tolerance,  3;  1145 

NIACIN  gfifi.  Nicotinic  acid 
NICOTINE  (see  a lan  Tobacco) 
effects  on: 

electrocardiogram,  B:  2344 
visual  perception,  0:  1393 
NICOTINIC  ACID 

effects  on  visual  perception,  I:  192 
use  in  treatment  of  deafness,  H:  1685’ 

NICOTINIC  ACID  METABOLISM 
effects  of  anoxia,  V:  5964 
NIGHT  FLYING,  IV:  4380.  4730;  V:  6250 

handbooks  and  treatises,  IV:  3951 
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SUBJECT  INDEX  Noise 


retinal  adaptation,  I:  243,  249 
training  methods,  IV:  4009 

NpHT  MV0P1A,  ft:  11123;  l  il95,  4680;  4895  ,  V:  5,5&9> 

relation  to: 

Illumination,  IV:  3955,  44031,  4405],  V:  549(1, 

5528 

ocular  convergence,  IV:  4402,  4403  ,  4405 

NIGHT  VISION  (see  also  Night  myopia),  I:  153,  243, 
247:  ft:  1294:  ST:  3409;  IV:  4044,  4641, 
4958 

bibliography,  I:  703 
eltects  ol  ephedrtne,  01;  2836 
ocular  convergence,  IV:  3871,  4405 
psycho  logical  /actors,  TV:  44l| 
relation  to: 

color  vision,  TV:  4639’i  V:  5548 
form  perception,  ft;  1826 
foveal  vision,  II:  2046 
peripheral  vision,  I;  420;  ft:  2046 
visual  accommodation,  0:  1'680 

visual  acuity,  TV:  4731 

itest  methods,  I:  742=  ft:  1:067,  2201,  2298!:  OR  2966, 
2967,  3173!,  3296:  TV:  4612 

tests,  1:  1123 

training  devices,  TV:  4044  ,  4764  ,  5186 
training  methods,  f:  432::  TV:  4712 

NIKETHAMIDE  (Coramlne) 

effects  on  anoxia  tolerance,  ft:  1466 
NiTRTTES  (Amyl  nitrite) 

effects  on  visual  perception,  I:  192;  ft:  1393 
NITROGEN 

measurement,  TV:  5165 
NITROGEN  BREATHING 
effects  on: 

blood  oxygen  tension,  ft:  1'930 
pulmonary  circulation,  ft:  1(930 

NITROGEN  ELIMINATION,  ®:  1112,  17.58:  ffi:  2913:; 

IV:  5112 

effects  of: 

altitude,  fts  1756;  V:  6327 
carbon  dioxide.  H:  1522 
hyperventilation,  f:  179 

oxygen,  breathing.  It  178),  1’79;  lit  156/1,  1756),. 
2036:  HI:  2433.  3130:  V:  6327 

physical  work,  m:  2433 
measurement.  Ill:  2429 


relation  to  pulmonary  circulation,  III:  2430 

NITROGEN  METABOLISM  I  see  a  iso  Protein  metabo  - 
Usm) 

effects  of: 

diet,  S:  2562 

environmental  temperature,  TV:  5197 
NOCICEPTION  aSS.  Pain 

NOISE  (see  also  Acoustical  comfort:  Aircraft  noise: 
Auditory  stimuli;  Engine  noise:  Helicopter  noise; 
Jet  plane  noise;  Side- tone,;  Visual  noise),  I:  176, 
709:  TV:  4800 

analysis,  TV:  5198 

cause  of  ; 

ear  pain,  TV:  4864 
fatigue,  B:  2971 

effects  on: 

adrenal  glands,  I:  449:  ft:  1'519:  IV:  3739 

auditory  perception,  I:  837,  840;  ft:  1003,  1110, 

1536,  1868,  2178,  217,9:  TV:  4099,  4538, 
4708 ; V:  5567  ,  5574 

ibalMstocardiogram;  V:  6075 

blood,  I:  449 

blood  c-efts,  ft:  1171,  1172;  TV:  3738,  3739 
brain,  III:  2553 

brightness  discrimination,  it  193 

circulation,  ft:  1268,  V:  6074 

cochlea,  T;  271,,  427,  838;  839;  9(17;  Otc 

2623,  3482 

depth  perception,  ft:  1068 
electrical  potentials  61  cochlea,  I:  838 
elec troenr ephalogram ,  ft:  2225;  III:  2553,  2566 
elec  tro myogram ,  ft:  2044 
endocrine  system,  ft:  1174,  1176 
eye  me\  entente,  V:  6073 
finger  tremor,  'IV:  4651 
hearing,  1:  3«0„  383,  428,  54t,  641,,  743,  917; 
ft:  941,  1171,  1175,  1302,  1304,  1536, 

1537,  1592,  1594,  1685,  1704,  1730,  1775;, 
1871,  2027,  2042,  2068,  2102,  2175;  ID: 
2663.  2972,  3078,  3094,  3161,  3162,  3404, 
3405,  3419;  IV:  3745,  3861,  3866,  4080, 
4140,  4311,  4376,  4708,  4864,  4874;  V; 
5546,  5556,  5590,  6069,  6074,  6077,  6308 

handbooks  and  treatises,  V:  5582 

Intelligibility  of  auditory  signals,  ft:  940; 

V:  5560 

listening  performance,  TV;  4775;  V:  5584 
loudness  discrimination,  lit  1203 

mental  performance,  ft-  1809;  1810  O:  2971 : 
TV:  3736,  4416,  4874;  V:  5760,  6091 


SUBJECT  INDEX 

hazards,  II:  1936,  1937 
NUCLEAR  RADIATCON  TOLERANCE 
eflects  of: 

altitude  acclimatization,  IV:  3775 
anoxia,  IV:  3776 


Noise,  neuromuscular  reactions 

neuromuscular  reactions,  V:  6064 

performance,  V:  6063 

pitch  dlscrlminlnation,  V:  5555 

psycho  mo  tor  performance,  II:  2273:  m:  2532, 
2534 ;  V:  6066 

pulse  rate,  IV:  4864 
spatial  orientation,  II:  952 
speaking,  V:  5549 

soeech  Intelligibility,  I:  551,  837;  II:  1108,  1573, 
1731,  1872,  2027,  2102,  2232,  2273;;  fifc 
2482,  2932,  3205,  3270,  3305,  3307,  3555; 
IV:  3838,  4100,  4483,  4776,  4777,  4797, 
4810; V:  5559,  5587,  6083 
tactile  perception,  O:  1532 
time  estimation,  IV:  4417,  4970;  V:  5706 
vigilance,  ID:  2537 
visual  acuity,  IV:  4551 
visual  perception,  V:  6065 

Igenera'i  physiological  effects,  >1:  501,  552,  650;  D: 

952,  1171,  1175,  1176,  1286,  1532,  1810, 
1812,  2102,  2211;  fll:  3005,  3105,  3563, 
3629;  IV:  3982,  5114  ;  V:  5562,  6082,  6087 

bibliography,  HI:  3110;  IV:  4396 

general  psychological  efffects,  I:  552;  II:  1268, 

1286,  1519,  1532,  1951,  2027,  2028,  2135; 
IRs  3078;  IV:  3745,  4708;  V:  5562,  6082 

motion  pictures,  V:  6078 
measurement,  D:  1775,  2241 
bibliography,  IV:  4396 
handbooks  and  treatises,  HI:  3309 

pathological  effects,  H:  3563 
reduction  (isee^aiso  Ear  defenders),  1;  176,  501, 
650:  D:  1317,  1408,  1425,  1700,  1912, 

2028,  2174,  2303;  HI:  5162,  3620,  3629; 

IV:  4280,  4311,  4322,  4762  ;  V:  6081,  6468, 
6613 

bibliography,  IV:  4396 

reviews,  1:  2028 
tolerance  see  Noise  tolerance 

NOISE  TOLERANCE  (nee  also  Jet  plane  noise, 
tolerance),  IV:  4438;  V:  5579 

teat  methods,  ID:  3066 
NONCOMMISSIONED  OFFICERS 
attitudes,  m  2516 
rating,  I:  653;  ft:  1846,  1847 

NON-PROTEIN  SYLFHYDRYL  ass.  Carbohydrate 
metabolism;  Lipid  metabolism 

NORADRENALINE  ug  Epinephrine 

NOKE  HNE  PHRINE  ■££  Epinephrine 

NOV AMINE 

NOVOCA1NE  u £  Procaine 
NUCLEAR  PROPELLED  AIRCRAFT 


NUCLEAR  RADIATIONS 

biological  effects,  I:  824 
hazards,  II:  1936;  IV:  5169 

NUCLEIC  ACID  METABOLISM 

effects  of  anoxia,  U:  1984,  1985 ;  V:  5946 
NUMERALS 

legibility,  I:  79,  760;  ®:  1778;  ID:  3064;  IV:  4987, 

4988 ;  V:  6642 

NURSES  gait  Flight  nurses 

NUTRITION  (see  also  Diet;  Flight  feeding;  Food; 
Space  flight  feeding;  Starvation;  Water  deprivation; 
■ee  alao  Nutrition  under  Air  crews;  Aviators;  Pi¬ 
lots) 

effects  on: 

altitude  tolerance,  IV:  4012 
cold  tolerance,  ®:  3277 
hemoglobin,  IV:  4012 

NUTRITIONAL  REQUIREMENTS  (See  also  .under. 
Airplane  flight;  Altitude;  Cold  climates;  Hot  cli¬ 
mates;  Pilot  candidates) 

effects  of  environmental  temperature,  fV:  4809 

Nystagmus,  m  750;  Hs  996,  11527,  isaa,  1550, 

1819;  m:  2948,  3059,  3412,  3446 
caused  by; 

rotation,  IV:  3864,,  4588;  V:  5603,  5614,  5800 
vestibular  stimulation,  IV:  3785 
visual  stimuli,  IV:  3864;  V:  5014 

effects  of: 

drugs,  I®:  3115;  V:  637:2 

anticholinesterase,  |&:  3241 
antlhlstamlnlcs,  ID:  3373 
Benadryl,  IV’:  3785 
chlorpromazlne,  V:  5603,  6357 
dlmenhydrlnate.  ID:  3373 

general  physiological  (actors,  V:  5607,  5631,  5653 
relation  to: 

brain  activity,  D:  1819 
visual  Illusions,  V:  5627 

research  methods,  V:  5632,  5805 
OCCLUSION  see  Carotid  occlusion 

OCCUPATIONAL  DEAFNESS  spe-iundSr  Aviators; 
Maintenance  personnel;  Personnel;  Pilots;  Radio 
operators 
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handbooks  and  treatises,  V:  5595 
OCCUPATIONAL  DISEASES  see  under  Aviators 


Bombardiers;  Maintenance  personnel;  Personnel; 
Pilots;  Radar  operators,  Also  soe  Items,  under 
Occupational  deafness 

OCCUPATIONAL  HAZARDS  see  under  Aviators; 
Maintenance  personnel 

OCULAR  CONVERGENCE 

in  empty  visual  field,  IV:  4404' 

In  night  vision,  IV:  3871,  4405 

relation  to: 

depth  perception,  V:  55:32,  5646,  5657 
night  myopia,  IV:  4402,  4403,  4405 
OCULAR  DOMINANCE 

relation  to  depth  perception,  ®:  1533,  1824 
reviews,  I:  380 

role  In  visual  perception,  m:  3602 
OCULAR  RHYTHMS 

effects  of  altitude,  IV:  5472 
OCULAR  STIMULATION  see  Eye  stimulation 
OCULOGRAVIC  ILLUSION  s££  Visual  illusions 
OCULOGYRAL  ILLUSION  sfifi  Visual  Illusions 
ODONTALGIA  flflft  Dental  disturbances 
ODORS  (see  also  Deodorants') 
removal  see  Deodorlzatlon 
OFFICE  Of  NAVAL  RESEARCH  0.  ®:  3281 

OFFICER  CANDIDATES 
mental  ability,  V:  6180 
OFFICERS  (see  also  Training  officers') 
attitudes,  0:  950,  1028;,  1029,;  ID:  2520 
personality,  HI:  3291 

rating,  0  1530;  15341,  2194,  2®95i:  ®:  28316;;; 

V:  6197 

selection,  1:  34.7, „  594,  847,  848,  849,  850;  Oil; 

0  1414,  1584,  2105,  2107;  P:  2040,  3383; 
3656;  IV:  4729,  5037,  5086,  5087;  Vi  6189, 
6207 

training,  I:  850 

prediction  of  success,  IV:  5037,  5086 
vocational  Interest,  V;  6270 
OILS  see  Engine  oils 
OLFACTORY  PERCEPTION 
effects  of  fatigue.  0  2254 
test  methods,  0  2254 

OPERATING  ROOMS  (TRANSPORTABLE;),  0  1192:; 
HI:  2021;  IV:  4504 

OPIUM  AND  DERIVATIVES  (see  also  Codeine; 
Morphine; 

effects  on  labyrinth,  H:  2859 


Oxygen  breathing 

OPTICAL  FILTERS,  I:  894 

effects  on  visual  acuity,  I:  894 
use  in  color  vision,  IV:  4838 
OPTICAL  ILLUSIONS  see  Visual1  Illusions 

OPTICAL  PRISMS 

effects  on  spatial  orientation,  V:  5645 
ORGANIC  SOLVENTS  (see  also  Carbon  tetrachloride) 
toxic  effects,  HI:  2771 

ORGANIZATIONAL  ASPECTS  See  Administrative  and 
organizational  aspects 

ORIENTATION  see  Biological  orientation;  Spatial 
orientation;  Topographical  orientation 

OPENTATTON  AND  GUIDANCE  see  under  Medical1 
personnel 

ORIGINALITY 

psychological  factors,  IV:  4456 
tests,  IV:  3738 
drugs,  P:  2434 

ascorbic  add,  ID:  2658 
chlorpromazlne ,  IV:  3945;  V:  6361 
epinephrine,  II:  2239 

OTITIS  EXTERNA  (see  also  Pseudomonas  lii  otitis 
externa),  D:  1'206,  2103,  2288;  IV:  4527 

treatment 

use  of: 

sulfonamide  compounds,  H:  1535 
terramycln,  0  1535 
OTOLITHS  nee  Labyrinth 

OTORHINOLARYNGOLOGY,  V:  6304,  6308 

handbooks  and  treatises,  V:  5593 

OVULATION  see  Reproductive  system 

OXYGEN  (see  also  Anoxia:  Hyperoxla;  Ozone))) 

measurement,  ID:  2525 

tolerance  See  Hyperoxla  tolerance 

OXYGEN  (STORED  IN  BODY) 

effects  of  respiration,  ID:  2723 

OXYGEN  BREATHING  (see  also  Hyperoxla'),  IV:  4142, 
4066 

at  altitude,  ID:  2580 
effects  on: 

altitude  tolerance,  I:  381,  621;  HI:  3185,,  3341 

alveolar  oxygen  tension,  ID:  3128 

blood,  D:  1578:  ID:  2752 

blood  oxygen  tension,  IV:  5126 ;  V :  6093 

blood  pressure,  IV:  4889 

carbon  monoxide  poisoning.  ID:  2757 


Oxygen  breathing,  effects  on  SUBJECT  INDEX 


circulation,  D:  1(570;  IV:  463H ;  V;  5336 
color  vision,,  I:  >J7'5. 
electrocardiogram,  I:  607;  IV:  4247 
heterophoria,  IV:  3836 

histamine  metabolism',  V:  5344 
lactic  acid:  metabolism,  V:  5367 
lung,  IV:  4283;  V:  5358 
memory,,  III':  3337 

'nitrogen1  elimination,  *  Mi  179;;  H:  Iffleii.,,  i'7(5:6j, 
2036;  ID:  2433,  3*30;  V:  6327 

respiration,  0:  11034,,  1433,  2165;  HI:  2437,  2615* 
3129;  IV:  3786,  4949 

retinal  circulation,  H:  2096 

tissue  oxygen  tension,  V:  5342 

work  capacity,  0:  1034;  HI:  2437,  3204';  IV:  4685 

general  physiological  effects,  1:  630,  i803i 
paradoxical  effects,  I:  223,  396;  ID:  2806,  3080 

OXYGEN  CONSUMPTION 
effects  of: 

altitude  acclimatization,  V:  5928 

anoxia,  I;  187,  469,  565;  0c  988,  1036;  10:  3289; 

I'V:  4692  ,  4794,.  4795,;  m  59-28: 
carbon  dioxide,  IV:  4947 
cold,  »;  2513,  2658;  IV;  3788;  V:  5980 

hexamethonium,  V:  6360 
procaine,  V:  6359 

environmental  temperature,  ffi:  2434 
heat  acclimatization,  HI:  2457 
hyperventilation,  V:  5348,  5353 
hypothermia,  01:  2965;  IV:  4891;  V:  6370,  5446 
Ught  stimuli,  IQ:  2961,  3154 

iphyslcal  work,  0:  939,  1000,  1352:  HI:  2613!; 

IV:  4555  ;  V:  5400,  ‘61(04,  611-4 

restraint,  IV:  3788 
shivering,  V:  5934 
subgravity.,  0:  992 

measurement,  HI:  2465,  2621:  IV:  4973;  V:  5869 
relation  to: 

age,  V:  6307 

body  temperature.  IV:  4794,  4795 
diurnal  cycle,  V:  5261 
lipid  metabolism,  IV:  4728 
physical  fitness,  IV:  4187 
respiration,  V :  5435 

temperature  regulation,  IQ:  2679:  I'V:  3788 
Sex  factors,  □:  1000 
OXYGEN  CONTAINERS.  1:  588 
OXYGEN  DEFICIENCY  s££  Anoxia 


OXYGEN  EQUIPMENT  (see  also  Breathing  apparatus 
(Underwater);  O:  /gen  containers;  Oxygen  helmets; 
O^gen  masks;  Oxygen  regulators),  I:  132,  133,  297, 
454;  0:  923, 1050,  1627;  HE  2518,  2567, 
2616,  3090,  3267,,  3354,  3375,  3402,  3403, 
3644,  3679;  ®V:  3707,  3858!,,  4*47,  4206* 
4722,  4858;  V:  6495 

evaluation,  II:  1816 

failure,  h  578-:  Q>:  1511;  IV:  3706,  3708,  4929 
test-  methods,  IQ:  2318,  2525.; 0494 
‘OXYGEN  HELMETS,  I:  90‘ 

OXYGEN  MASKS,  I:  300,  (642!;  H:  1253,  1467:  HI':  2604 
2618;  W:  4097 

evaluation,  I:  262  ;,  V:  6457  ,  6458,  6475 
protection  against  explosive  decompression, 

Q:  1’754 

sterilization,  HI:  2769 

OXYGEN  METABOLISM  ! see  also  Oxygen  consump¬ 
tion;  Oxygen  (Storedi  to  (body-)))),,  te  25*2: 

OXYGEN  POISONING  See  Hyperoxia 

OXYGEN  REGULATORS  ,  V:  6474 

evaluation,  HI:  2861 

failure,  V:  6489 

OXYGEN  SOURCES,  HI:  2697;  V:  6483' 

OXYGEN  TENSION  see  under  Blood;  Tissues;  Vitreous 
humor.  Also  see  Alveolar  oxygen  tension 

OXYGEN  TOLERANCE  See  Hyperoxia  tolerance 

OXYGEN  VALVES 

evaluation,  V:  6478 

OZONE 

toxic  effects,  I:  732 
PAGJTANE 

use  in  motion  sickness,  V:  6333 
PA-IN  (sea  also  Pain  under  Ear/ 

caused' (by: 

sound-,  0:  1453 
thermal  radiation,  V:  6160 
effects  on: 

mental  performance,  V:  6173 
psychomotor  performance,  V:  6173 
sensory  perception,  IV:  3821 
relation  to: 

auditory  perception,  HI:  2788 
tissue  trauma,  HI:  3095 
visual  perception,  HE  2788 
PAIN  SENSITIVITY 

effects  of  cold,  «:  3537;  IV;  5048 
PA  LLESTHESIA  a ee  Vibration  perception 
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PANCREAS 

role  in  Hibernation,,  V:  5276 
PANCREATIC  RHYTHM,  IV:  3771 


SUBJECT  INDEX 


Performance 


use  in  motion  sickness,  I:  236) 


3045 


PANCRE  ATIC  SECRETION 


effects  of  vibration,  V:  6583) 


effects  of  anoxia,  V:  5922 
PANELS  see  Instrument  panels 
P  AN  TO  PON  see  Opium 
PANTOTHENIC  ACID 

effects  on  cold  tolerance,  V:  '5973 
PARABIOSIS,  9;  491;  fl:  1582;  HI;  2937,  5936, 
PARACHUTE  HARNESSES,  m:  2324;  IV:  4369 
evaluation,  1:  666 

PARACHUTE  JUMPING,  I:  421,  534,  7.51,  809- 
If  :  2229,,  2230;  I  V:  4638 

acceleration,  I  V:  4559 


transportation  of  patients)  - :  “ 

medical1  problems,  fit  1076,  1773,  1870  2259 
2260;  V:  6311,  6312,  6401;,  6583) 


safety,  1:  395;  V:  6584 
sanitary  aspects,  I:  431;  IV;  4934;  V:  6425 
PATELLAR  REFLEX 
effects  of: 


pressure  breathing,  \V:  5328) 
vibration,  m:  3405 


PATHOLOGY  aac  undnr  names  of  organs,  e,g. 
Hew-t,  pathology.  Alan  See  entries  under  Diseases 
Disturbances,  and  Sicknesses  . 


cause  of: 

anxiety,  V:  5735 

dystonia,  V:  6514,  6524 
hand  injuries,  IV:  4746 
Injuries,  V:  6339,  6498,  6502 
leg  injuries,  III:  3276 


PATIENTS  (see  algo  Air  transportation  of  patients) 

morale,  H;  2041 
rehabilitation,  BSf  3677 

PATTERN  DISCRIMINATION,  H;  1424;  HI:  2869*  IV- 
4292  " 

effects  of  visual  noise,  V;  554  2 
role  of  memory,  IV;  3756 


from  helicopters,  V:  6501 

hazards,  V:  6520 

in  the  Arctic,  V:  6500 

In  winter.  III:  3551 

use  of  medical  kits,  HI:  2394 

PARACHUTE  MEDICAL  TEAMS.  II:  1890,  ill:  23.o3:= 

PARACHUTE  RIGGING 

iiandbooks  and  treatises,  V:  6447 
tests,  II:  960 

PARACHUTE  TRAINING,  IV;  4750 
PARACHUTES 

evaluation,  H:  962;  ni:  3682;  V:  8503 
PARACH.UTI'NG  INJURIES 
analysis,  IV;  4578 
PARACHUTISTS 

training,  V:  6175 
use  in  disaster  rescue,  V:  61'7;5 
PARADOXICAL  EFFECTS  see  under  Oxygen  breath. 


PEDALS 

human  engineering,  is  627;  IV;  3907 
Pi'ER  RATINGS  aaa  subdivision  Rating 
PELVIS 

mechanical  properties,  1\V:  4129 
PfiPTiC  ULCER 

Incidence  in  aviators,  I  V:  4131,  4556;  V :  6352 
relation  to: 

flight  duty,,  in':  2639 
personality,  IV:  4313 
PERCEPTION  a££  Sensory  perception 

DEPRIVATION  see  Sensory  depriva- 

PERCEPTUAL-MOTOR  PERFORMANCE  gfifi  Psycho- 
motor  performance  ' 

PERFORMANCE  (see  also  nnrifij  the  various  personnel 
categories,  e.  g. ,  Pilots,  performance.  :Sw  jjgp 
Decision  making  performance;  Listening  p. ;  Mental 
ip,;  Neuromuscular  p; ;  Psychomotor  p.  1)1 

effects  of: 

acceleration,  IV:  3900;  V:  577,5. 


PARANASAL  SINUSES  (ae*_M«l  Sinus  barotrauma) 
effects  of  airplane  flight.  It:  1302 


PARASYMPATHETIC  NERVOUS  SYSTEM 
nomio  nervous  system 


aea  Auto. 


PARSIDOL 


neat,  V;  6033 
humidity,  V:  6033 
motivation,  FV:  4186;  V:  5712 
noise,  V:  6063 
sleep  deprivation,  V:  6129 
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Performance,  effects  of 


SUBJECT  INDEX 


stress,  V:  57471,  5755,  5756 
PERIPHERAL  CIRCULATION 
effects  of: 

cold,  V:  6059 
heat,  V:  6059 
PERIPHERAL  PRESSURE 
effects  on: 

circulation,  fl:  1064;  HI:  2841;  IV':  4821;  \V:  5837 
respiration,  Q:  1064 

retinal  circulation,  V:  5795 
visual  perception,  V:  5795 
measurement,  1>:  505' 

PERIPHERAL  VISION,  tt:  1030 
effects  of: 

positive  acceleration,  IV:  4531 
training,  IV:  3963 
relation  to: 

color  vision,  H:  1939 
dark  adaptation,  □:  1120 
depth  perception,  HI:  2671 
night  vision,  I:  420;  Q;  2046 
tests,  IV:  4938 
thresholds,  H:  1122,  1781 
time  factors,  tt:  989,  2158;  IV:  4938 
transfer  of  training,  HI:  2589 

PERISCOPES 

effects  on  depth  perception,  IV:  4112 
use  In  piloting,  IV:  3920,  4112;  V:  6031 

PERSONALITY  (»M  also  under  the  various  personnel 
categories,  e.g. ,  Pilots,  personality.  8—  »1«n 
Loader  ship;  Originality),  IV:  4388 

analysis,  tt:  1357;  IV:  4424 
rslsdon  to: 

accident  proneness,  IV:  4154,  5083 

adjustment  to  military  service ,  V:  5725 

anxiety,  □:  1632 

anxiety  proneness,  V:  5735 

claustrophobia,  IV:  4487 

decision  making  performance,  IV:  3857 

dental  disturbances,  tt:  1787;  III:  3167;  I  V:  4607 

electroencephalogram,  IV:  4792 

flying  ability,  IV:  4168 

mental  performance, IV:  3736 

peptic  ulcer,  IV:  4313 

physical  fitness,  IV:  4426 
success,  IV:  4860 
visual  acuity,  IV:  4046 
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test  methods  fiaee  also  Personality  tests)1,  tt:  1413- 
IV:  3936;  4424,  4640,  5202;  V:  6208 

teste,  IV:  4183;  V:  6182,  6187 

PERSONALITY  TESTS  (see  also  Rorschach  test; 
Sentence  completion  test;  Stipple  test),  I:  82,  112, 

846,  847;  tt:  1011;,  1041,  1365,  1412,  2025, 
2196;  itt:  2378,  2383,  2472,  2926,  2977, 
2978,  3026,  3149,  3164,  3187,  3188,  3258, 
3389,  3565,  3656,  3660;  IV:  3711,  3784, 
3883,  4121,  4195,  4421,,  4425,  4873,  4935, 
5200;  V:  5730,  5736,  5737,  5738,  5740 

relation  to  personnel  performance,  III:  2947, 

3250 

results 

effects  of  anoxia,  IV:  4688 

PERSONNEL  !■»«»  aUn  Aviators;  Electricians;  Elec¬ 
tronics  technicians;  Instructors;  Maintenance  person¬ 
nel;  Medical  personnel;  Munitions  specialists;  Non¬ 
commissioned  officers;  Officer  candidates;  Officers; 
Parachutists;  Radar  operators;  Radio  operators; 
Teams;  Traffic  control  operators;  Trainees;  Veterina¬ 
rians;  Weather  observers) 

age  factors,  I:  678 

attitudes,  1:  113,  146,  493,  831,  913;  tt:  1273, 

1560,  2287;  Itt!:  2338,  2942,  3295;  IV:  4252;, 
V:  6275 

test  methods,  III:  3616 

classification,  I:  74,  239,  311,  389,  390,  391, 

394,  429,  497,  580,  604,  700,  736,  746, 

832,  833,  834,  808,  910,  912,  913,  914, 

915:;  tt:  1059,  1197,  1229,  1277,  1407, 

1415,  1489,  1618,  1819,  2140,  2180.,  2183, 
2290,  2291,  2292,  2295,  2298 ;  III:  2784, 

3101;  IV:  3728,  4256,  4550;  V:  6184 
Identification,  I:  279 
Incidence  of  diseases,  IV:  4089 
maintenance,  I:  265,  522 
medical  care,  HI:  3450;  IV:  4258,  5021 

occupational  deafness,  I:  541,  053,  743,  976; 

II:  1704,  2042;  QI:  2663,  3183;  V:  6082 
occupational  diseases,  f  ;  320;  QI:  3008,  3183 
performance 

relation  to  personality  tests,  ID:  2947,  3250 
test  methods,  l:  329,  599;  tt:  1370 
physical  fitness,  II:  1924; itt.:  2627 
statistics,  IV:  3937 

rating,  I:  585;  tt:  1412,  1584;  Itt:  2500,  2940, 

2943,  3421,  3656;  #:  4191;  V:  6195,  6198 

regional  factors,  tt:  1780;  IV:  4238 
research,  I:  76 

congresses,  meetings,  and  symposia,  V:  6176 

aslecdon,  I:  91,  111,  228,  281,  318,  494,  523, 

580,  700,  841,  842,  846,  851,  916;  tt: 

1021,  11188,  1260,  1406,  1606,  1619,  1643, 
1743,  1924,  2026,  2077,  2180,  2189,  2190, 
3191,  2193,  3204,  2281,  2287;  III:  2510, 
2559;,  2578,  2732,  2607,  3297,  3393,  3396, 
3669,  3670;  IV:  3726,  4181,  4258,  4550, 

4553 : V:  5725,  6181 


Physical  work 


SUBJECT  INDEX 

India,  IV:  4490 

training,  I:  ill,  424,  374,  432,  493,  494,  879; 

n:  1018,  4019,  1408,  1470,  1628,  2114; 
in:  2338,  2627,,  2942,  3175,  3176 


attrition 

psychological  factors,  IV:  4478 
prsdlctlon  of  success,  IV:  3823;  4236 
PERSONNEL (NEGRO) 
classification,  Q:  1595 

PERSPIRATION  laee  also  Sweat;,  Sweat  glands), 

V:  5410 

effects  of; 

anxiety,  1:  1766,  1767 
chlorpromazlne,  IV:  3979 

environmental  temperature,  II:  1563,  1564, 

1565,  1766,  1767;  IV:  4975;  V:  5389 

heat,  tH:  2892,  3675;  IV:  5052  ;  V:  pops 
humidity,  Q:  1564;  IV:  4447,  4455;  Vs  6055 
physical  work,  fiS:  2709,  2892;  IV:  4975 
posture,  m-:  2927 
water  Intake,  01:  2709;  IV:  4435 
weather,  IV:  4580 

effects  on: 

akin  temperature,  IV:  3822 

measurement,  Q:  1766,  1767,  1986 
physical  factors,  Q:  2161;  HI:  3148;  IV:  4454 
relation  to: 

age,  V:  6295 
blood  sugar,  HI:  2892 
temperature  regulation,  IV:  4454 

role  in  heat  tolerance ,  V:  6055 
PERTUSSIS  ifift  Whooping  cough 
PERVTnN  see  Ephedrlne 

pH  under  Blood;  Cerebrospinal  fluid;  Urine.  Also 
sec  Acidosis;  Alkalosis 

PHARMACISTS 
dudes,  IQ:  3369 
i  PHENERGAN  gfig  Promethazine 

PHENUTHLAZINE  AND  DERIVATIVES 
use  In  motion  sickness,  V:  6323 
PHOBIAS  «*e  Anxiety 
PHONES  us  Earphones 

PHOSPHATES  see  Phosphate  content  under  Blood 
PHOSPHENES,  Q:  2079,  2531 
PHOSPHORUS  METABOLISM 
effects  of: 

anoxia,  □:  1496,  1793,  2111 
cold,  IV:  4710 ;  V:  6030,  6039 


heat,  IV:  4439;  v:  6039 

hibernadon,  V:  5290 

relation  to  anoxia  tolerance,  Ql1:  2776 

PHOTOINTERPRETATION  B9ft  Aerial  photolnterpreta- 
Uon 

PHOTORECEPTORS 

physiology,  Q:  2278 

PHOTOSYNTHESIS  UB  under  Algae 

PHOTOSYNTHETIC  GAS  EXCHANGERS  gfift  Use  as 
gas  exchanger  under  names  of  plants,  e.g. ,  Algae, 
use  as  gas  exchanger 

PHRENIC  NERVE 

action  potentials 

effects  of  apnea,  IV:  4071 

PHYSICAL  EXAMINATION  (see,  elan  Examination 
under  names  of  organs,  e.g. ,  Eye,  examination), 

I:  610,  684,  905;  Q:  1077,  1483,  QI;  2400, 
2521,  2650,  3265;  IV;  3761,  4163;  V:  6418, 
6421 

follow-up  studies,  1:  684,  685;  Q:  1483 
laboratory  facilities,  IV;  3710 

PHYSICAL  EXERCISE  m  Physical  work 

PHYSICAL  FITNESS  (See  aly>  under  Aviators;  Per¬ 
sonnel;  Pilot  Candidates;  iRlots;  see  also  items  under 
Hearing  requirements  and  Visual  requirements), 

I:  265,  876,  878 

analysis,  ft:  1619 

effects  of: 

activity  rhythm,  IV:  4799 
diet,  Q:  1848;  QI  :  2990,  3343 
physical  work,  IV:  4187;  V:  6106 
tobacco,  1:  332 

handbooks  and  treatises,  QI:  2934 
psychological  factors,  1:  590 
relation'  to: 

age,  Q:  1298;  QI:  3272;  IV:  4096;  V:  6iJ8 
blood  pressure,  QI:  2648 
electrocardiogram,  m:  3050 
leadership,  QI:  2964 
oxygen  consumption,  IV:  4187 
personality,  IV:  4426 
respiration,  IV:  4187 
somatotype,  IV:  4075 

sport  activities,  I:  361;  ft:  1800,  1908,  2263;; 
m:  2824,  2935,  3190,  3310;  V:  6235 

statistics,  □:  1899:  IQ:  3044 

test  methods  '  Its  lltfl  Step  test),  1:  332,  334,  564; 
Q:  1313,  1643,  1743,  2166;  IQ:  2404,  2559, 
3025,  3360,  3636;  IV:  4553;  V:  6251 

PHYSICAL  WORK  (see  also  Sport  activities;  Step 
test;  Weight  lifting;  Work  capacity) 
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Physical  work,  cause  of 


SUBJECT 

cause  of: 

fainting,  IV:  4494;  V:  6353 
fatigue,  m:  3229,  3570;  V:  6103 
neuromuscular  reactions,  m:  2930 

effects  on: 

adrenal  glands,  II:  2220;  V:  6102 

alveolar  carbon  dioxide  tension,  II:  1035,  1686 

arm  tremor,  V:  6032 

blood  catalase  content,  m:  2801 

blood  cells,  1:  348;  it:  2220;  ll:  2748;  IV:  4967; 

V:  6102,  6113 

blood  lactic  acid  content,  V:  6117 
blood  oxygen  tension,  IV:  5126;  V:  6093',  6107 
blood  pressure,  IV:  4464,  4481 
body  fat,  I:  670 

body  temperature,  3:  1812;  13:  2617;,  2892;  3674; 

V:  5400,  6109 

circulation,  I:  115,  878;  3:  1838;  IV:  4555; 

V:  6103,  6110,  6116,  6118 

cerebral  circulation,  13:  3432 
cutaneous  circulation,  IV:  4364 
pulmonary  circulation,  BI:  2430,,  3466: 
reviews,  V:  6098 

cold  tolerance,  V:  6018 

decompression  sickness,  13:  2433;  V:  6320 

electrolyte  content  of  saliva,  V:  6113 
heart,  V:  6099 

heart  function,  31:  1945;  IV:  5053;  V:  6099,  6106 

ballistocardiogram,  13:  2504 

electrocardiogram,  31:  3683;  tV:  4486; 

V:  6019 

pulse  rate,  I:  878;  3:  1644 

metabolism,  3:  1812;  13:  2732  ,  3152  ,  3534,  3574, 
3587; V:  5368,  6101,  6115 

oxygen  consumption,  3:  939,  1000,  1352:; 

Of:  2613;  IV:  4555,;  V:  5400,  6104,  6114 

metabolism  of  organs 
brain,  13:  3432 
metabolism  of  substances 
ketones,  13:  3417 
lipids,  IV:  3813;  V:  5749 
muscular  function,  I:  854 
muscular  system,  f:  257,  854 
myoglobin,  IV:  4013 
neuromuscular  performance,  IB:  3670 
nitrogen  elimination,  13:  2433 
perspiration,  HI:  2709,  2892;;  TV:  4975 
physical  fitness,  IV:  41'87i;  V;  6106 
psychomotor  performance,  3:  1131 


respiration,  I:  115,  878;  3:  1208,  1416,  1686, 
1812;  13:  2436,  2615,  2617,  3084,  3109, 
3288,  3371,  3395,  3575,  3587;  IV:  3786, 
4555,  5163;  V:  5903,  6094,  6096,  6100, 
6104,  6112,  6293 

sweat  composition,  IQ:  2343,  2892 
thrombocytes,  IV:  4967 
urine  composition,  13:  2722  ,  3229 ;  V:  6108 
voluntary  apnea,  IV:  5163 
fatigue,  3:  1282,  1883;  13:  3570 

general  physiological  effects,  3:  1812;  IB:  2431, 
3209,  3219,  3407;  IV:  4907;  V:  6097 

in  piloting,  31:  3109;  V:  5764 

role  in: 

pilot  candidate  training,  IV:  4516 
training,  I:  335 
time  factors,  V:  6103 

PIpfSlQLOGICAL.  TELEMETRY,  It:  1457';  IB:  2442', 
3331,3645;  V:  6668 

PHYSOSTIGMINE  AND  RELATED  DRUGS 
effects  on: 

color  vision,  3:  1682 
hypothermia  tolerance.,,  V:  5430 

PIGEONS  Me  Homing  pigeons 
PIGMENT  HORMONE  ggg  Intermedin 
PILES  oefi.  Hemorrhoids 
PILOCARPINE 

effects  on  anoxia  tolerance,  I:  608 

PILOT  CANDIDATES  (see  also  Helicopter  pilot  can- 
di  dates) 

attitudes,  V:  6278,  6279 
nutritional  requirements,  3:  1352 
performance 

test  methods,  IV:  4020 
personality,  ID;  2947,  3568 
physical  fitness,  6253 

prediction  of  success,  13:  3323  ,  3391 :  IV:  3724 

religious  attitudes,  V:  6274 
selection,  DI:  3050,  3168;  IV:  3725,  3726,  4386, 
5025,  5076;  V:  6196,  6204,  6225i,  6421 

training,  IV:  5139;  V:  6237,  6457 

attrition,  V:  6215  ,  6216,  6220,  6274 
prediction  of  success,  IV:  5076;  V:  5738,  6187, 
6202,  6220,  6222,  6233 
role  of  physical  work,  IV:  4518 

vocational  interest,  V:  6266 

PILOT  ERROR  ggg  Accidents,  human  factors 


SUBJECT  INDEX 


Pilots 


PILOT  TRAINEES  s££.  Pilot  candidates 

PILOTING  (see  also  Fighter  plane  piloting;  Jet  plane 
piloting) 

cause  of: 

autohypnosis,  V:  5746 
stress,  V:  6174 

disturbances  of  spatial  orientation,  H:  1238; 

IB;  2592;  IV:  3884,  3973;  V:  5615,  561# 

effects  on: 

blood  cells,  V:  6174 
blood  sugar,  I:  589 
electrocardiogram,  B:  1457 
metabolism,.  V:  5764' 

eye  movements,  I:  325,  646,  647,  648;  IV:  5.135 

fatigue,  I:  33,  326;  P:  2329,  3229;  IV:  4030; 

V:  6248 

Incidence  of  fainting,  V:  6313 

physical  work,  III:  3109;  V:  5764 

role  of  equilibrium,  IV:  4863 

spatial  orientation,  IV:  397# 

training  devices  fsee  also  Flight  simulators;}, 

IV:  5090 

use  of: 

auditory  signals,  IV:  409? 

electronic  equipment,  Q:  1953,  1954,  1955,  2084, 
2289;  IV:  4291 

periscopes,  tVs  3920,  4112;  V:  6631 
tactile  signals,  IV:  4348 
visual  cues,  IV:  4223 

Visual  displays,  III:  2739,  2950,  3387;  V:  6637 
visual  illusions,  IV:  4501 

PILOTS  (see  also  Helicopter  pilots;  Space  pilots; 

Jet  plane  pilots) 

age  factors,  Is  43,  44,  210,  211 ,  212,  213,  482, 

596,  B:  930,  1771,  1822;  IB:  2365,  2577, 
2690,  2721,  2985,  3138,  3223,  3399,  3646; 
TV:  4096,  4166,  4583,  4687,  4992;  V:  6281, 
6284,  6285,  6287,  6288,  6300,  6301,  6304, 
6306,  6308,  6309,  8310 

congresses,  meetings,  and  symposia,  V:  6282 
attitudes,  B:  1772;  IB:  3320 
attrition,  IV:  4687 

certification,  Is  9,  44;  IV:  3980,  4887,  4933 
classification,  B:  1715 
dental  requirements,  HI:  2981 

neuropsyshlatrlo  fitness,  fi:  1848:  IB:  2796,  307,3;; 

V:  6257 

nutrition,  IB:  3588 

occupational1  deafness,  H1:  976;  IV;  4399,  5082; 

V:  5772 

occupational  diseases,  I:  638;  IB:  3300;  IV:  4556. 
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performance  (see  also  Accident  proneness;  Flying 
ability;  Piloting)',,  Is  145,  169,  327,  606,  646,  7,47, 
804;  Bs  1213,  1238,  1362,  1879;  P:  2592, 
2641;  IV:  5084;  Vs  6250,.  6256,  6603,  6619 

analysis,  3:  1569;  HI:  3034 
effects  of: 

acceleration,  IV:  3752 
alcohol,  I:  804';  Bs  936);  IB:  2300' 
amphetamine,  Is  353,  804 
training,  TV:;  40110' 
relation  to: 

age,  BS  1822  i.  P:  311©);  IV:  4921;  V;  6302 
color  vision,  V:  5540 
deptlv  perception,  IV:  4134 
neuromuscular  reactions,  IBs,  2930 
test  methods,,  Is  329,  599);  p;  3062!;  Vs  <625)8' 

personality,  Is  327,  350),  676,  904);  D:  13:62);,  ®s  3*1(64!; 
IV:  4792;  V;  5727,  6227 

physical  fitness,  Bs  1341,  1800,  1848,  21 53:; 

HI:  2306,  2400,  2612,  2985,  3226,  3325, 
3507;  IV:  4675,  4788,  5042;  V;  6304' 

rating,  P:  2641;  IVs  5084;  V:  6201 

selection,  I:  49,  113,  139,  562,  690',  693,  702,  708, 
908,  909;  B:  1042,  1043,  1134,  123.0,  1312, 
1314,  1401,  1403,  1435,  1621,  1715,  1737, 
1857,  1874,  2004,  2018,  2280;  P:  2378, 
2445,  2464,  2638,  2648,  3072,  3235,  3271, 
3296,  3323,  3390,  3521;  IV!  4167,  447(4', 
4863,  4936;  V:  5717,  6126,  61(88,  6206, 

6257,  6418 

India,  P's  2400' 

Switzerland,  Bs  1947,  2263;  P:  3018 

training.  Is  83,  117,  158,  283,,  361,  550,  706,  707, 
909;  Bs  1085,  1134,  1382,  1409,  1568, 

1715,  1763,  1802,  1844,  2113  ,  2176,  2270; 
IB:  2935,  3006,  3073,  3184,  3090,  3321, 
3390;  IV:  4167,  4678,  4883,  507.5,  5090; 

V:  6166,  6224,  6227,  6236 

attrition,  IB:  2),  70,  2372,  2421,  2574,  3608; 

IV:  3726,  3705;  V:  6186,  6224,  6227,  6236 

psychological  factors,  IV:  5125 

cause  of  neuroses,  HI:  2638 
effects  on: 

performance,  IV:  4010 
France,  IV:  507)8 

handbooks  and  treatises,  IV:  4110 

prediction  of  success.  I:  255,  328,  495;  B:  1403; 
Ps  2444,  2763,  2947,  3103;  IV:  4484,  4497; 
V:  6218,  6219,  6225,  6258 

Switzerland,  B:  2263 

use  of  motion  pictures,  IV:  4274,  4742.  4933 

visual  requirements,  IDs  2079;  IVs  3712,  4700), 

Vs  5535,  5536,  5539,  6284,  6300 

vocational  interest,  V:  6227 
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Pitch  discrimination 

PITCH  DBCRIMINATION,  I:  463,  464;  V:  5557 
effects  of: 

noise,  V:  5555 
speaking,  ID:  249v 

role  of  cochlea,  IV:  3715 
test  methods,  ID:  3333 

PITRESSIN  0££  Vasopressin 

PITUITARY  GLAND  afi£  Hypophysis 

PLANETARY  ATMOSPHERES,  I:  810;  Q:  2146,  2147; 
V:  5301 

PLANETARY  EXPEDITIONS,  IV:  4851;  VV52I3;  52-29; 
5237 

PLANETS  (see  also  Mars;  VenuS)' 

atmosphere  a££  Planetary  atmospheres 

Pie  conditions,  IQ:  2462  ,  2493,  2702;  IV;  4432, 
4851,  5027,  5060;  V:  5224,  5305 

PLANT  EXTRACTS  see  Flavones 

PLANTS  flfifi  Algae;  Edible  plants 

PLASMA  see  Blood  plasma 

PLASMA  VOLUME  see  Blood  plasma  volume 

PLASMA LOGEN  gfii  Blood,  plasmalogen  content 

PLASTIC  SURGERY,  I:  694 

PNEUMOTHORAX 

caused  by  altitude,  V:  6337 

effects  of  altitude,  I;  12,  715;  D:  1153 

effects  on  air  transportability,  I:  12,  715 

POISONING  wt  Carbon  monoxide  poisoning :  Food 
poisoning;  Hyperoxla  (Oxygen  poisoning).  Aim  w 
— under  Toxic  affects 

POISONOUS  SUBSTANCES  (see  also  Substances 
listed  mvior  Toxic  effects) 

general  physiological  effects,  Q:  953;  IQ:  3065, 

3221 

handbooks  and  treatises,  Q:  953 

haxards,  V:  6435 
research,  I:  766 
toxicity,  IV:  3700,  4090 
effects  of  altitude,  Q:  953 
reviews,  IV:  4994 

POLIOMYELITIS 

effects  on  air  transportability.  Is  507;  3490.; 

IV:  5177;  V:  6381,  6403 

POLYCYTHEMIA 

caused  by  altitude,  V:  5953 
effects  on  time  reserve,  IV:  4622 
relation  to: 

altitude  tolerance,  TV:  4622 
anoxia  tolerance,  IQ:  3582 

POSITION  see  Posture;  Prone  position  flight;  Retinal 
image  position;  Supine  position  flight:  Tilting 


POSITION  ESTIMATION 

in  visual  displays,  IV:  3755 

POSITIVE  ACCELERATION  see  Acceleration  (Posi¬ 
tive') 

POSTAFENE 

use  In  motion  sickness,  I:  235,  236;  fit  1224,  1226, 
1227,  1509 

POSTDECOMPRESSION  SHOCK,  Is  727;  Q;  11269 

POST-MORTEM  EXAMINATION,  V:  6436 

POST-MORTEM  FINDINGS  see  under  Acceleration 
(Negative),  general  physiological  effects;  Accelera¬ 
tion  (Positive),  general  physiological  effects;  Brain, 
effects  of  anoxia;  Carbon  monoxide  poisoning;  Explo¬ 
sive  decompression 

POSTURAL  CHANGE  (see  also  Tilting) 
effects  on: 

blood  pressure,  IQ:  3131 
cardiovascular  system,  ID:  3606 
cerebrospinal  fluid  pressure,  IQ:  2725,  2726 
circulation,  TV:  3898;  V:  6169 

kidney  function,  V:  6T71,  6172 
pulse  rate,  IQ:  3131 
respiration,  ®:  3606 

POSTURE  (.see  also  Prone  position  flight;  Supine 
position  flight) 

cause  of  fainting,  V:  6353 
effects  on: 

acceleration  tolerance,  I;  631;  IV:  4061;  V;  5784 
blood  pressure,  IV:  4481 

circulation.  1;  392,  591;  IQ;  347,9;  TV:  4128; 

V:  6168,  6170 

depth  perception,  IQ:  2675 

ejection  from  aircraft,  IQ:  2330 

electrolyte  excretion,  V:  6168 

epinephrine  excretion,  TV:  4128;  V:  6170. 

heat  loss,  V:  5368 

kidney  function,  V ;  6168 

muscular  strength,  TV:  4387,  4829 

perspiration,  IQ:  2927 

pulse  rate,,  T:  591 

reaction  time,  IQ:  3539 

respiration,  O:  1013;  DT:  311741;  TV:  3855,  4624; 

V:  5317,  5354,  6166 

spatial  orientation.  D:  2238;  IQ:  2821 
testis,  V:  6165 
thrombocytes.  IV;  4967 
urine  composition,  TV:  3935 

work  capacity,  V:  6167 
relation  to  motion  sickness.  IV:  4420 

POTASSIUM  METABOLISM  (see  also  Electrolyte  dis¬ 
tribution.  See  also  Potassium  content  under  Blood. 
See  also  entries  under  Sodium  -  potassium  ratio) 
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Probability  discrimination 


effects  of: 

altitude,  0:  2206=  V:  5843 
altitude  acclimatization,  U<:  2206 
anoxia,  0:  1266;  IV:  4601,  46025  V:  5823' 
carbon  dioxide,  0:  1266;  IV:  3892 

hyperventilation,  V:  5338 

hypothermia^,  V:  5473 
positive  acceleration,  IV:  39110 

role  of: 

adrenal’  glands,  IV:  4802,  4817 
autonomic  nervous  system,  IV:  4602 
liver,  IV:  4601 

POTENTIALS  see  Standing  potential.  Also  see  en¬ 
tries  under  Action  potentials;  Electrical  potentials 

PRACTICE  (see  also  Learning;  Training) 
effects  on: 

peychomotor  performance,  I:  734,  735;  H:  948, 
1405,  1726,  1727,  2098,  2186;  101  2529, 
2335,  3089;  IV:  4156,  4158;  V:  5660,  5663, 
5694 

Spatial  orientation,  V:  5652 
speech  Intelligibility,  10:  2535 
vigilance,  HI:  2537 

PRE ADA PTATION  gfi£  Effects  of  preadaptation  under 
Dark  adaptation;  Retinal  adaptation 

PREDICTION  OF  SUCCESS  see  under  Air  crews, 
training;  Aviators,  trainingpSbmbdt  crews,  training; 
Helicopter  pilot  candidates;  Officers,  training;  Per¬ 
sonnel,  training;  Pilot  candidates;  Pilot  candidates, 
training;  Pilots,  training;  Radio  operators,  training; 
Teams 

PREDISPOSITION  see  under  Deafness;  Epilepsy; 
Motion  sickness.  "Also  See  items  under  Proneness 

PREDNISONE 

effects  on; 

metabolism,  V:  5414 
temperature  regulation,  V;  5414 

PREGNANCY 

effects  on  air  transportability,  V;  8391 

PREGNENOLONE  g££  Progesterone 

PRESERVATION  see  under  Food 

PRESSONEX  see  Metaraminol 

PRESSURE  see  Abdominal  pressure;  Barometric 
pressure;  Blood  pressure.;  Cerebrospinal  pressure; 
fntrapulmonary  pressure;  Peripheral  pressure;  Tis¬ 
sue  pressure 

PRESSURE  BREATHING  (see  also  Artificial  respira¬ 
tion;  Intrapulmonary  pressure;  Negative  pressure 
breathing),  1:  570;  H:  1033;  IV:  4142 

analysis,  II:  1335 
cause  of; 

apnea,  IV:  5160 


liyperventllati'oh,  '04  1521;  IV:  5111 
effects  on: 

ballistocardiogram,  0;  1191 
blood,  0:  1651 

blood  oxygen  tension,  I:  452;  V:  5328 

blood  pressure,  I:  131,  397,  399,  406,  452; 

0:  1657,  1968;  HI:  2827,  2835,  2951;  IV: 
4249; V:  5351 

body  fluid  distribution,  IV:  4116 

Circulation,  0:  131,  397,  399,  406;  0:  1140, 

1141,  1142,  1651,  1964;  1H:  2826,  3189; 

IV;  4116,  4379,  4898,  4945,  5111;  V;  5329, 
5341 

electrocardiogram,  I:  452,  607;  V:  5359 
heart  function,  0>:  1657 
lung,  D:  1656;  10;  3340 

patellar  reflex,  V:  5328 

psycho  motor  performance,  V:  5701 

pulmonary  circulation,  0;  1897;  ID:  3388 

respiration,  I:  397,  399,  451;  D:  1521,  1651 , 

1968,  2165,  2252;  HEs  2465.  2727;  IV:  3772, 
5160;  V:  5328 

respiratory  movements,  ID:  2683 
sodium  metabolism,  IV:  4379 
tissue  pressure,  IV:  4117 

general  physiological  effects,  0:  1 651 ,  1655.  1656, 
1657,  1658;  01:  2604;  V:  5333 
role  6f  abdominal  pressure,  0:  1105. 

PRESSURE  BREATHING  TOLERANCE 
effects  of  Ar amine.  V:  5351 
PRESSURE  CABINS,  I:  297.,  504,  561;  0;  1942;;  10: 
3127 

air  conditioning,  I:  297;  IV:  4882;  V:  6888 
hazards,  V:  5831 

test  methods,  10:  3259 

human'  engineering,  1:  297;  D:  1692,  1740,  1805, 
2043;  HI:  3180;  IV:  5174;  V:  6692 
PRESSURE  CELLS  a££  Emergency  pressure  cells 

PRESSURE  GAUGES,  IV:  3975 
PRESSURE  GRADIENT  see  under  Ear 
PRESSURE  HELMETS 
evaluation,  Hi:  2342 

PRESSURE  SUITS  see  Altitude  suits;  Antl-g  suits; 
Emergency  pressure  cells;  Space  suits 

PRE  TRAINING  see  Verbal  prevralnlng 

PRIMAQUINE 

effects  on  altitude  tolerance,  ID:  2583,  2584 
PRINTED  WORDS 

recognition,  ID:  2952 
PRISMS  see  Optical  prisms 
PROBABILITY  DISCRIMINATION 

Li  psychomotor  performance,  IV:  5191 
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PROBANTHINE 

use  In  moU.on  sickness.  I:  336 

PROBLEM  SOLVING  (MECHANICAL) 
tests,  V:  6241 

PROCAINE  AND  DERIVATIVES 
effects  on: 

altitude  tolerance,,  V:  5897 
anoxia  tolerance,  I:  398 
cold  tolerance,  V:  6359 
oxygen  consumption,  V:  6359 
PROGESTERONE  AND  RELATED  DRUGS 

general  psychological  effects,  IV:  4936;  V:  6374 

PROMETHAZINE 

use  In  motion  sickness,  I:  142,  230,  231,  233,  235, 
382,  768:;  H:  1224,  1226,  1227 

PRONE  POSITION  FLIGHT,  I:  764;  V;  6581 

effects  on  acceleration  tolerance,  I:  92,  478 

field  of  vision,  I:  23,  326 

PRONENESS  see  Accident  proneness;  Anxiety  prone - 
ness;  Motion  sickness,  predisposition 

PROPAPHENIN  see  Chlorpromazlne 

PROPRIOCEPTION  (see  also  Motion  perception  (pas¬ 
sive)!) 
effects  of: 

rotation,  0:  1670;  fil:  2931;  V:  5609 
Subgravity,,  IV:  4964 
role  In: 

psychomotor  performance,  O;  1448:  IV:  3764, 
4152,  5147;  V:  5604 

Spatial  orientation,  I:  ISO,,  617:,,  618,  619,  829:, 
872;  m:  2594,  2595,  2596;  IV:  5185; 

V:  5629 

test  methods,  ID:  3536 
tests,  t:  498 

thresholds,  ID:  2840;  V:  5609 
PROSERINE  see  Physostigmine 
PROSTHESES  see  Dental  pros  theses 
PROSTIGMINE  see  Physostigmine 

PROTECTION  see  Eye  protection;  Fire  protection; 
Protective  equipment.  Also  see  Protection  under 
Acceleration  (Negative);  Anoxia;  Airplane  noise; 

Cold;  Cosmic  rays;  Explosive  decompression-;  Glare; 
Heat;  Ionizing  radiations;  Thermal  radiations;  Wind 
blast 

PROTECTIVE  CLOTHING  S££  Clothing 

PROTECTIVE  EQUIPMENT  («»»  also  Clothing: 
Emergency  pressure  cells:  Goggles  and  glasses: 
Harnesses:  Life  rafts:  Medical  kit*:  Oxygen  equip¬ 
ment;  Parachutes;  Safety  belts:  Warning  devices 
Equipment  under  Survival:  Survival  on 
water),  I:  174,  274,  522,  622-:  D:  1806,  2016:  DI: 
3483,  3583:  IV:  #741;  V:  6451,  6480 


evaluation,  D:  1814 

PROTEIN  METABOLISM  (see  also  Nitrogen  metabo¬ 
lism) 

effects  of: 

altitude,  Be  1794 
anoxia,  V:  5948 
cold,  ID:  2888 
starvation,  IV:  4381 
stress,  ID:  2586 

relation  to: 

diurnal  cycle,  V:  5267 
PROTEINS  $ee  Blood  plasma  proteins 
PSEUDOMONAS 

in  otitis  externa,  II:  1535,  2103,  2288 

PSYCHIATRIC  EXAMINATION  S££  Neuropsychlatrlc 
examination 

PSYCHIATRISTS 

duties,  1:  177;  ID:  3157;  IV:  4630,  4783 

PSYCHIATRY  fi££  MlUtary  psychiatry 

PSYCHOLOGICAL  EFFECTS  sgg  General  psychologi¬ 
cal  effects  under  Acceleration;  Acceleration  (Posi¬ 
tive);  Accidents;  Age;  Airplane  noise;  Alcohol;  Alti¬ 
tude;  Amphetamine;  Anoxia;  Atropin;  Blast;  Combat 
stress:;  Dimenhydrinate;  Epilepsy;  Explosive  decom¬ 
pression;  Fatigue;  Flight  duty;  Free  fall;  High  altitude 
flight;  Hot  climates;  Instrument  flight;  Human  isola¬ 
tion;  Jet  engine  noise;  Jet  plane  flight;  Motion  sick* 
ness  drugs;  Noise;  Progesterone:;  Restraint;  Scopola¬ 
mine;  Sensory  deprivation;  Starvation;  Stress;  Sub* 
gravity;  Supersonic  flight;  Training;  Wind;  X-rays 

PSYCHOLOGICAL  EXAMINATION  BBS.  Mental  ability, 
tests 

PSYCHOLOGICAL  FACTORS  see  under  Accident 
proneness;  Air  crews,  performance;  Alertness:;. 

Anoxia  tolerance;  Anxiety;  Auditory  perception;  Cir¬ 
culation;  Cold  acclimatization;  Depth  perception; 
Fainting;  Fatigue;  Hypothermia;  Learning;  Mental 
performance;  Messages,  retention;  Neuroses; 

Night  vision;  Originality;  Personnel,  training,  attri¬ 
tion;  Physical  fitness;  Pilots,  training;  Pilots,  train¬ 
ing,  attrition;  Psycho  motor  performance;  Reaction 
time;  Reasoning;  Restraint  adaptation;  Spatial  orien* 
tatlon;  Survival;  Vigilance;  Visual  perception 

PSYCHOLOGICAL  INTERVIEWS.  IV:  5178 

PSYCHOLOGICAL  TESTING  (see  also  Achievement 
tests;  Aptitude  tests;  Personality  tests;  Psychologi¬ 
cal  interviews),  IV:  4355,  4983;  V:  6205,,  6206 

PSYCHOLOGY  see  Aviation  psychology;  Military 
psychology 

PSYCHOMOTOR  PERFORMANCE  (see  also  Mirror 
vision  performance;  Neuromuscular  performance; 
Psychomotor  stress;  Reaction  time;  Target  tracking)!, 
I:  78;  R:  1568;  V:  5659 

analysis,  ffl:  1405,  1543,  1567,  1833:,  1880-,  1958:; 

ID:  2375,  2468,  2492:,  2737,  2738!;  Vs  5680, 
5681,  5683,  5693,  6603 

bibliography.  H:  985 
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SUBJECT  INDEX  Psychomotor  performance,  transfer  of  training 


effects  of: 

acceleration,  IV:  4822 

advance  Information,  B:  1720;  HI:  2758,,  3077, 
3330:  IV:  4323; 
alertness,  IV:  4591;  V:  5715 
altitude  acclimatization,  IB:  2794 

anoxia,  0:  1186,  1835;  IV:  4239,  5024;  V:  5959, 
5960,  6365 

anxiety,  *:  718;  IB:  2642,  3159;  IV:  4276',  4603 

auditory  signals,  IV:  4844 

auditory  stimuli,  IV:  4375 

carbon  dioxide,  I"  881:  B:  2243 

climate,  B;  1918,  1919,  1920 

clothing,  IV:  4901 

gloves,  V:  6455 
cold,  IB:  3537;  IV:  3048 
drugs,  IB:  2843,  2900,  3295 
alcohol,  IV:  3938 

amphetamine,  I:  353,  804;  B:  1549,  1915 
benadryl,  B:  1549,  1914,  1915, „  1916 
caffeine,  B:  1549 

morphine,  V:  6356,  6370 
motion  sickness  drugs,  IV:  4761 

Nalorphine,  6370 

scopolamine,  B:  1914,  1915,  1916;  IV:  3716 

environmental  temperature,  B:  1918,  1919,  1920, 
IB:  3540 

handedness,  IB:  3474;  IV:  4251 

hyperventilation,  IV:  4540;  V:  5315,  5320,  5363, 
6546 

Illumination,  B:  1732,  1770;  IV':  3795 

Information  feedback,  IV:  4270,  4757,  4919, 

V:  5663,  5666,  5667,  5694,  5703,  5704 

intermitted  light,  IV:  3795,  4445,  4446;  V:  5700 

mental  stress,  I;  884;  IB:  2642,  3472,  3663 

motion  sickness,  IV:  3718 

motivation,  IB:  3295 

muscular  tonus,  IB:  2333;  V:  5675 

noise,  B:  2273;  IB;  2532,  2534;  V:  6066 

pain,  V:  6173 

physical  work,  B;  1 131 

practice,  I:  734,  735;  B:  948,  1 405,  1726,  1727, 
2098,  2186;  IB:  2529,  2535,,  3089:  IV:  4156, 
4158; V:  5660,  5663,  5668,  5694 

pressure  breathing,  V :  5701 

rest,  B:  947,  983,  1305.  1 886:  IB:  2334,  2335, 
2438,  3623 

rhythmic  ability,  II:  1301 

sensory  Illusions,  01s  3363' 

sleep  deprivation,  0s  11311;  IV:  3954;  V:  5669 

starvation.  II:  1663 

stress,  I:  284;  fgt  2550;  V:  5869 


subgravity,  B:  992;  V:  5798 
task  complexity,  V:  5664,  5691 
training,  IV:  4603;  V:  5682 
verbal1  pretraining,  0:  1'7G4;  V:  5664 
vigilance,  Bis  2853; 

visual  cues,  IB:  2778;  IV:4223,  4342,  4475 
visual  noise,  V:  6599 
visual  signals,  IV:  4044 
visual  stimuli,  IB;  2842 
effects  on: 

muscular  tonus,  V:  5674 
scale  reading,  IV:  4512 

fatigue,,  B:  #048,  1*2®,  2il0%  Ss  2532,  289®,.  290®, 
3456;  IV:  4323,  4757,  4750,  4760,  4953 

general  physiological  effects,  IV:  4026 
general  physiological  factors,  B:  1129 
probability  discrimination,  IV:  5191 

psychological  factors,  I:  78,  284,  718;  B:  *090, 
*091,  1129,  1257,  1397.,  *667,  1999;  IB: 
2374,  2900;  IV:  4760;  V:  5661 
relation  to: 

age,  IBs  3476 

electromyogram,  V:  5670,  5674,  5675,  5679, 
5728,  6066 

listening  performance,  IV;  4076 
research 

Austria,  it;  1015 
Germany,  Ms  1015 
Switzerland,  B:  1015 

research  methods,  V:  6605 
retention  of  training,  I:  317,  414,  734;  B;  *631 
role  of  proprioception,  B;  1448;  TV:  3764,  4152, 
5147;  V:  5604 

test  methods,  B:  951,  1058,  1401,  1406,  1624, 

1995,  2018;  iB:  2735,  2899,  3491,  3493; 

IV:  4210,  4611,  4946;  V:  6*86,  6196,  6677 
.tests,  I:  158,  160,  161,  735;  B:  946,  948,  1093, 
1095,  1256,  1258,  1288,  1289,  1356, 

1396,  1403,  1407,  1475,  1488,  1543,  1622, 

1623,  1641,  1672,  1676,  1725,  1726,  1727, 

1747,  1849,  1879,  1885,  1887,  1957,  1995, 

1998,  2000,  2024,  2080,  2098,  2109;  IB: 

2484,  2635,  3118,  3282,  3362,  3394,  3456; 

IV;  3694,  3796,  3839,  3948,  3991,  4251, 
4318,  4445,  4672,  4686,  4714,  4726,  4894, 
4937;  V:  5665  ,  5672,  5685  ,  5696,  5699, 
5702,  5705 

time  factors, B:  1724;  IB:  2376,  2491,  2643,  3082, 
3089,  3533;  IV:  4006,  4234,  4591,  5147, 
5148;  V:  5673,  5715 

transfer  of  training,  1:  163  ,  317,  414  ,  520;;  IIs 
984,  986,  987,  1037,  1342,  1343,  1346, 
1485,  1487,  1547,  1548,  1639,  1733,  1802, 
1891,  2113,  2186;  BI:  2336,  2376,  2381, 
2382,  2456,  2758,  2772,  2803,  2900,  3082, 
3222;  FV:  4209,  4269,  4271;  V:  5662,  5666, 
5671,  5676,  5677,  5686,  5:68ft,  5690,  5697, 
5698 
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SUBJECT  INDEX 


PSYCHOMOTOR  STRESS 
effects  on: 

epinephrine  excretion,  V:  5481 
PSYCHONEUROSIS  Neuroses 
PSYCHOSES 

incidence  in  aviators,  V :  5744 

PSYCHOSOMATIC  MEDICINE 

relation  to  aviation  medicine,  IV:  49C1 

PSYCHOTHERAPY  &££  Anxiety,  treatment;  Neu- 
roses,  prevention  and  treatment 

Ptosis  see  Eye  diseases 

PULMONARY  CIRCULATION,  I:  305;  m  1323 
effects  of: 

-I':  108,  107,  128,  129,  304,  568,  569; 
H:  1045,  1339,  1340;  1471,  1528,  IMS, 
2053,  2144,  2145;  HI:  2413,  2621,  2904, 
3240;  3466,  3511,  3647;  IV:  4001,  4150, 
4328,  4528,  4954 

carbon  dioxide,  Q:  2145 
carbon  monoxide,  II:  1339 
composition  of  respiratory  gases,  IV:  408'6< 
hyperoxla,  E:  1045,  2145 
nitrogen  breathing,  B;  1930 
physical  work,  ni:  2430;  3466 
pressure  breathing,  II:  1897;  DJ:  338ft 
measurement,  Ql:  2621 
relation  to: 

blood  pressure,  II:  2048 
nitrogen  elimination,  ID:  2430 
PULMONARY  TUBERCULOSIS  ■££  fuberculpM* 
PULMONARY  VENTILATION  u&  Respiration 
PULSE  RATE 
effects  of: 

altitude,  I:  591 

altitude  acclimatization,  HI:  3131 

anoxia,  II:  1945,  1644;  HI:  2819,  2936;  IV:  4059 

apnea,  5352 

carbon  dioxide,  HI:  3430 
electrical  stimuli,  IV:  5142 
epinephrine,  III:  2591;  V:  5446 
fatigue,  IO:  3515 
heat,  □:  1520;  m:  3675 
hypothermia,  ID:  2591;  V:  5446 
noise,  IV:  4864 

physical  work.  I:  878;  D:  1644 
postural  change,  HI:  3131 
posture,  I:  591 
sound,  IV:  5201;  V:  6092 
vitamin  E,  HI:  2819 

voluntary  apnea,  I:  705;  II:  1943:;  ID:  35T5 


relation  to: 

altitude  tolerance,  D:  2286;  IQ:  3680;  IV':,  5194 
electroencephalogram,  D:  1591' 

PULSE  RATE  RHYTHM 
relation  to: 

activity  rhythm,  ID:  3013 
diurnal  cycle,  IV:  4353 
PUPIL  SIZE 

effects  of  anoxia,  I:  312 
relation  to  visual  acuity,  HI:  2340 

PUPILLARY  REACTIONS,  H:  1426 

caused  by  light  sUmuli,  V:  5538 
effects  of  fatigue,  III:  3121 

relation  to  age,  V:  6297,  6298,  6299 
role  In  Visual  perception,  V:  5488 
PURINE  AND  DERIVATIVES 

effects  on  anoxia  tolerance ,  ID:  2647 

PURSUIT  TRACKING  Rotary  pursuit 

U^jdAg),,  1:159,  161,  163,  574,  718;  D:  986,  987, 

1037,  1090,  1091,  1129,  1131,  1163,  1356, 
1396,  1472,  1473,  1487,  i'62i,  1725,  1880; 
1885,  1887;  ID:  2381,  2382,  2386,  2772, 
3522;  IV:  4234,  4250,  4269,  4445,  4446, 
4603;  4714)  4808,  4894,  4937;  V:  5669, 
5685,,  5686,  5690,  5703,  5704,  5705 
equipment,  IV:  3730,  3731 
training  devices,  I:  873,  874)  951,  V-;  5701 

PYRAMIDGN  see  Amlnopyrine 
P  YRIBEN  Z  AMINE 

use  in  motion  sickness,  n:  1509 
PYRIDINE  AND  DERIVATIVES 

effects  on  anoxia  tolerance,  ID:  2647 
PYRIDQXINE 

use  «n  motion  sickness,  D:  2219;  V:  6367 
PYROGENIC  AGENTS 

effects  on  body  temperature,  IV':  3949 
PYRROLAZOTE 

use  in  motion  sickness,  t:  235,  236:;  g:  1226 
QUARANTINE  see  imriar  Communicable  diseases 
QiDJDiE  AND  DERIVATIVES  (Chloroqulne) 
contraindication  for  aviators,  fV:  4289 
effects  on: 

circulation.  0:  1245 

visual'  accommodation,  0:  1245 

^C'E  see  Race  factors  wittax  Cold,  effects  on  clrcu- 
tatlon;  Cold,  general  physiological  effects;  Dark 
adaptation:  Metabolism,  effects  of  cold;  Sicklemia: 
Temperature  regulation.  Also  Personnel  (Negro) 

RADAR  EQUIPMENT 

human  englneertnf ,  0:  1247.  1486 
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RADAR  OPERATION),  I:  183,  198,  238,  480;  658,,  77,5: 
Q:  1281,  2140;  m;  3177 

eye  movements,  X:  370 
fatigue,  I:  370;  fl:  2005;  III:  2466 
physical  factors,  IV:  4831 
relation  to  brightness  discrimination,  IV:  4212: 
retinal1  adaptation,  I:  480 
test  methods,  □:  1048,  1158,  1187 
tests,  IV:  4213;  V:  5621,  6599 
training  devices,  IV:  3888 
visual  fatigue,  V:  6597,  6598 
visual  perception,  I:  183 
RADAR  OPERATORS 

occupational  'diseases,  IV:  4765 
performance 

tests,  Q:  1442 

selection,  0;  1087 
training,  IQ:  2352 

RADAR  SIGNALS 

Intelligibility,  I:  184;  Q:  1025,  1049,  1128;  p; 

2759,  2760;  V:  6606 

effects  of  retinal  adaptation,  1;.  199:  Q:  1159 

RADIATIONS  see  Ionizing  radiations:  Microwave  radi¬ 
ation;  Solar  radiation:  Thermal  radiation.  Alan  ifif 
items  under  Rays 

RADIO  EQUIPMENT 

for  emergencies,  P:  3318 

RADIO  OPERATORS 

occupational  deafness,  P:  3215:  IV:  3719 

selection,  Q;  1197,  1336,  1716  ,  2284;  IV:  4188; 

V:  6271 

training,  IV:  3704,  4189 

prediction  of  success,  IV:  4157;  V:  6271 

RADIO  TRANSMISSION  (PHYSIOLOGICAL)  egg  Phys¬ 
iological  telemetry 

RADIOGRAPHY  see  Roentgenography 

RADIOISOTOPES 

use  in  acceleration  stress  studies,  P:  3477 

RAFTS  get  Life  rafts 

RANGE  FINDING  gee  Depth  perception 

RATING  —  under  the  various  personnel  categories, 
e.g. ,  Instructors,  rating 

RATIO  ggg  entries  under  Sodlum-potasstum  ratio 

RATIONS  gge  Emergency  rations 

RAYS  egg  Cosmic  rays::  Ultraviolet  rays:.  X-rays. 
ai«n  ggg  items  under  Radlatlpns 

REACTION  TIME,  I:  357:  Q:  1257,  1567:  IV:  4070 

effects  of: 

acceleration,  P:  3539 


Reflexes 

alertness,  V:  5714 
altitude,  P:  3539 
anxiety,  IV:  4276 
auditory  signals,  Q:  2123 
auditory  stimulus  Intensity,  P:  289* 
fatigue,,  m  1645:  P:  3163 
heat,  IV:  4179 
light  stimuli,  Q:  2002 
motion  sickness  drugs,  P:  3062 
posture,  P:  3539 
sleep  deprivation,  IV:  3954 
task  complexity,  Q:  1290 
training,  P;  3163 
vigilance,  P:  3539 

visual  signals,  I:  793;  >1:  1613,  1862,  2123:  P: 

2446 

visual  stimuli,  P  1058:  P:  2842 

voluntary  apnea i  V;  5678 

In  supersonic  flight,  IV:  4070 

measurement,  □:  1058,  1869;  P:  3491 

physical  factors,  IV:  4470> 

psychological  factors,  □:  1641:  P:  3627 

relation  to  age,  P;  3136,  3476i;  IV:  3844!,  3869;: 

V:  6283 

reviews,  Q:  1645 

tests,  Q;  1958;  P:  3165;  V;  5692 

REACTIONS  see  Neuromuscular  reactions;  Pupillary 
reactions 

READING  Bee  Scale  reading.  Alan  entries  under 
Legibility 

READING  INTEREST,  fl:  1671 
READJUSTMENT 

after  altitude  acclimatization,  V:  5871 
REASONING  »i«n  Decision  making  performance) 
effects  of: 

anoxia,  S;  3133,  3134 
anxiety,  Q:  1761 
fatigue,  Q:  1760 
mental  stress,  Q:  1761 
starvation.  fl:  1663 

psychological  factors,  P;  3384,  3859:  IV:  44'56' 
test  methods,  1;  429:  Q>:  1229 
tests,  P:  3660;  IV:  4840 
RECEPTORS  ggg  Items  undsr  Sense  organs 

RECOGNITION  see  under  Printed  words.  Also  see 
subdivisions  Intelligibility;  Interpretation;  Legibility 

REFLEXES  (ggg_glan  Carotid  sinus  reflexes:  Condi¬ 
tioned  reflexes:  PateUar  reflex) 


Reflexes,  effects  of  SUBJECT  INDEX 


effects  of: 

altitude,  V:  5821 

altitude  acclimatization,  H:  1782 

anoxia,  H:  1782,  2300!  HZ:  2962::  IV:  4814; 

V: 5751 

hypothermia,  ffi:  2556:  IV:  5038,  5039;  V:  5378, 
5751 

positive  acceleration,  V:  581o 
REFRACTOMETRY,  I:  895 

REGENERATION  see  under  Animal  container  atmos- 
pheres;  Space  cabin  atmospheres 

REGKNAL  FACTORS  flee  under  Personnel 
REHABILITATION  use  under  Patients 

RELATIVITY  THEORY  see  Time  dilatation  in  space 
flight 

RELIGIOUS  ATTITUDES  see  under  Pilot  candidates 

REMOVAL  wee  under  Odors.  Also  see  subdivision 
Disposal 

RENAL  CIRCULATION 
effects  of: 

anoxia,  H:  1101,  1102 
hypothermia,  IV:  4650 

relation  to  anoxia  tolerance,  Q:  110. 

RENAL  FUNCTION  flfift  Kidney  function 

REPRODUCTION  S££  Fertility 

REPRODUCTIVE  SYSTEM'  feee  alan  MenStrugtfens 
Testis;  Uterus) 

effects  of  anoxia,  II:  1679 

REQUIRE  ME  NTS  o££  Rest  requirements'  Vitamin  re¬ 
quirements.  Also  see  items  under  Dental  require¬ 
ments;  Hearing  requirements:  Nutritional  require¬ 
ments;  Visual  requirements 

RESCUE  (see  also  Air  evacuation;  Disaster  rescue; 
Fire  rescue;  Parachute  medical  teams) 

In  the  Arctic,  IV:  4589 
in  the  Tropics,  V:  6529 
on  land,  HI:  3081:  IV:  4581 

On  water,  H:  1785,  2257:  HI:  33)18!,  3578'  IV:  4062, 
4545,  4904  ,  5073;  V:  6531 

RESCUE  MEDICAL  TEAMS 

Canada,  IV:  5192 

RESEARCH  CENTERS  See  under  Altitude  Auditory 
perception:  Aviation  medicine 

RESEARCH  METHODS  see  under  Acceleration,  gen¬ 
eral  physiological  effects;  Acceleration  tolerance; 
Aviation  medicine;  Bailout;  Biological  orientation; 
Blast;  Circulation;  Cold  climates;  Cosmic  rays; 

High  altitude  flight;  Hot  climates;  Impact  tolerance; 
Kidney;  Motion  sickness;  Nystagmus;  Psychomotor 
performance;  Respiration;  Upper  atmosphere;  Vibra¬ 
tion,  general  physiological  effects;  Visual  perception, 
time  factors 

RESISTANCE  see  Mechanical  resistance 


RESPIRATION  (see  also  Apnea;  Artificial  respiration; 
Cutaneous  respiration;  Diffusion  respiration;  Flack 
test;  Hyperventilation;  Nitrogen  breathing;  Oxygen 
breathing;  Pressure  breathing;  Respiratory  dead 
space;  Respiratory  gases;  Respiratory  movements; 

Valsalva  maneuver;  Vital  capacity),1,  ft:  1978!,,  2029,; 

IV:  3700,  4837;  V:  5360) 

analysts,  H:  1143,  1676s  1808:  ID:  25381,  265®,, 

2704,  2727,  3041 
effects  of: 

abdominal  pressure,  H:  1064 
airplane  flight,  H:  1743'  IV:  4553 

altitude,  I:  451,  726:  H:  1523:  HZ:  2516,  2652, 

2727,  2872,  2873,  3370,  3523,  3543;  IV: 

3943;  V:  5830,  5835  ,  5888 

altitude  acclimatization,  H:  1055,  1657,  1416, 

1980,  1981,  2165:  HI:  2380,  2405,  2554, 

2580;  3179;  IV:  4780;  V:  5835,  5903,  6441 

alveolar  carbon  dioxide  tension,  H:  1035:  HI:  9 

2626 

anoxia,  14  101,  128,  165,  166,  304,  321,  401, 

404  ,  454,,  456,  469,  470,  568!,  608,  630, 

672,  726,  803:  Hs  988,  1055,  1056,  1057, 

1098,  1147,  1478,  1839,  1979,  2091.  2129, 

2283;  HI:  2388,  2488,  2587,  2753,  2820, 

2962,  3127,  3289,  3371,  3395,  3597:  IV: 

3997,  4659,  4560,  4574s  5411;  5416; 

V:  5346,  5908,  5916,  5'926,  5927,  5945, 

5954 

antl-g  suits,  JV:  5049 
blast,  H;  1242,  1243 
blood  loss,  H:  1056 

body  temperature,  V:  5407 

carbon  dioxide,  1:  101,  757,  822,  881:  D:  1208, 

1259,  1368,  1522,  1523,  1697,  2143  ,  2243: 

HI:  2436,  2647,  3084  ,  3129,  3430,  3833: 
m  3997,  4647,  4949,  5028;  Vs  5346,  6441 

cold  air  breathing,  IV:  4517 
conditioned  reflexes,  HZ:  3290,  3597 
drugs,  H:  1202 

amlnophylllne,  IV:  5026 
anesthetics,  D:  1276 

antlhlstamlnlcs,  I:  165:  □:  993,  1098,  1099 

Dlbenamlne,  I:  321 

epinephrine,  H:  2239:  HI:  3084 

glucose,  IZ:  1433 

meperidine,  IV:  5026 

succinates,  H:  1281 

explosive  decompression,  H:  1477 
heat,  IV:  4148 

hypercapnia.  I:  166,  4j6:  H:  1839'  QX1:  4692 

hyperoxta,  H:  1696,  1697,  1739:  me  2418,  3530 

hypothermia,  HI:  3273;  V:  5396,  5435,  5436, 

5440,  5456,  5457,  5467,  5926 

lntrapulmonary  pressure,  H:  1013 
mental  work,  HI:  3290 
nasal  stimulation.  □:  2285 

negative  acceleration.  I:  307.  309 
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Restraint 


oxygen  breathing,  H:  1034,  1697,  2165:  HI: 

2437,  2615,  3129;  fVI  3786  ,  4949 

peripheral  pressure,  II:  1064 

physical  work,  I:  115,  878:  H:  1208,  1416,  1666, 
1812;:  Hi:  2436,  2615  ,  2617  ,  3084  ,  3109,. 
3288,  3371,  3395,  3575,  3587:  IV:  3786, 
4556,  5163,.  V:  5,903  ,  6094  ,  6096,,  6100, 
6101,,  6104,,  6112,  6293 

postural  change,  HI:  3606 

posture,  D:1013l;  iH:  3174;  IV:  3855,  4624; 

V:  5317,  5354,,  6166 

pressure  breathing,  1:  597,  399,  4al;,  B:  1651, 
1968,  2165,  2252;  HI:  2465  ,  2727:  TV:  3772:, 
6160;  V:  5328 

rotation,  HI:  3060 
safety  harnesses,.  V:  6470 
Speaking,  I:  171,,  455' 

'effects  on: 

altitude  tolerance,  pi:  4377 

blood,  f:  990 

blood  pressure,  HI:  3443: 

circulation,  H:  1139,  1140,  1141,  1848';  V:  5324 

electromyogram,  B:  1193,  1194 

Oxygen  Stored  In  'body,  IH:  2723 

general  physiological  factors,  H:  1082.  1433:  M: 
2588,  3172,  3366;;  IV:  5179';  V:  5927 

measurement,  II:  1234,  1545,,  1743,  iim,  2122, 
2242,  2284:  ID:  2485,  2515,  2541,  2745, 
3171,  3287,  3344,  3418:  IV:  4653,  4948* 
5092,  5093,  6694;  5321 

physical  factors,  V;  5347,  5349-,,  5365:,  5366' 

relation  to: 

age,  8:  2091:  HI:  3288;  V:  6293  ,  6303 
blood  Carbon  dioxide  tension,  in':  2872',  2873 
circulation,  HI;  3023 
metabolism,  IV:  4091;  V:  6112 

oxygen  consumption,  V:  5435 
physical  fitness,  IV:  4187 
work  capacity,  HI:  3286 
research  methods,  IV:  3989 
reviews,  HI:  2681,  3401 ;  V:  5356' 
role  of: 

abdominal  pressure.  H:  1193.  1194-  IV:  3921 
brain  activity,  8:  IT9.9 
muscular  function,  H:  1193,  1194 

RESPIRATORS,  8:  1977;  IV;  3911 

RESPIRATORS  (MECHANICAL),  H:  932,  1575',  1845, 
2051,  2074;  81:  3658,  3686;  IV;  4349 

test  methods,  V :  6494 

use  in'  air  transportation  of  patients,  8:  2265 
RESPIRATORY  ADAPTATION,  m:  3315 
RESPIRATORY  CENTER 
physiology.  IV:  5106 


RESPIRATORY  DEAD  SPACE 

effects  of  carbon  dioxide,  V:  5325 
measurement,  HI:  2743 

RESPIRATORY  DISEASES  <«e»  alan  Asthma:  Lung, 
pathology:  Tuberculosis;  Whooping  cough) 

effects  on  air  transportability,  I:  303,  387  785: 

8:  1153,  2160;  HI:  3508:  IV:  4888,  5043; 

V:  5889,  6388,  6392 

RESPIRATORY  GASES 

carbon  dioxide  see  Carbon  dioxide,  In  respiratory 
gases 

composition,  8:  1112,  1576;  IV:  4573 

effects  on  pulmonary  circulation,  IV::  4086 
diffusion,  H:  2036:  HI:  2745 
relation  to  age,  HI:  2602 
effects  of  apnea,  8:  1100 
RESPIRATORY  MOVEMENTS 
effects  of: 

mechanical  resistance,  V:  5347 

pressure  breathing,  HI:  2683 

RESPIRATORY  RHYTHM 

relation  tp  diurnal  cycle,  IV/:  4353' 

RESPIRATORY  SYSTEM  see  Adenoids:  Lung:  Nasal 
passages!;  Paranasal  sthusesii  Respiration 

REST 

effects  on: 

anxiety,  8;  1097 

neuromuscular  performance,  HI:  3570 
psycho  mo  tor  performance,  8:  947  ,  983,  1305, 
1886:  EH:  2334,  2335,  2438,  3623 

work  capacity,  8:  1092,  1094,  1096"  HI:  2465:,, 
3220,  3231 

REST  REQUIREMENTS 

effects  of  work  load,  IV:  3840 
RESTRAINT  (see  also  Human  Isolation) 
adaptation  see  Restraint  adaptation 

cause  of: 

hypothermia,  V:  574'8 
effects  on: 

blood  cells,  V:  5767 

body  temperature,  B:  2448;  IV:  5788;.  V:  6136, 
6137,  6138 

brain  sodium  -  potassium  ratio,  ID;  2786;  IV: 

4204 

cold  tolerance,  I'D:  2448 
distribution  of  body  fluids,  HI:  2789 
oxygen  consumption,  IV:  3788 
sulfhydryl  metabolism,  HI:  2452,  3361 

temperature  regulation,  HI:  2450  ,  2451,  2920; 

V  6135 


'Restraint,  general  physiological  effects  SUBJECT  INDEX 

general^  .physiological  effects,  IV:  4037;  V:  5753 
general  psychological  effects,  IV:  403?;  V:  5753 
RESTRAINT  ADAPTATION,  ID:  2449 
psychological  factors,  V:  5748 

RESUSCITATION  al«n  Artificial  respiration), 

D:  2149,  2155,  2252;  ID:  3423 

from  anoxia,  ID:  2830,  2956;  IV:  3841,  5031 
from  hypothermia,  IV:  4815;  V:  6369 

RESUSCITATORS  see  Respirators  (Mechanical) 

RETENTION  see  imHsr  Messages 

RETENTION  OF  TRAINING  see  i.nHer  Psychomotor 
performance 

RETICULOCYTES  ut  Blood  cells 
RETICULO- ENDOTHELIAL,  SYSTEM  <see  sls« 

Hematopoiesis) 

effects  of  altitude,  IV:  5107 

RETINA  (see  also  photoreceptors;  Retinal  adaptation: 

Retinal  blood  vessels;  Retinal  circulation;  Retinal 
image  position;  Rhodopsin) 

action  poter.tlals  ass  Electroretlnogram 
effecu  of  light  stimuli,  D:  2112 
electrical  potentials  see  Electroretlnogram 
histology.,  D:  1894 
metabolism,  D:  1882,  1948,  1949 

RETINAL  ADAPTATION  tees  also  Color  adaptation; 

Dark  adaptation;  Night  vision),  Bl:  2808;  IV:  3768, 

4952 

disorders,  V:  5535 
effects  of: 

anoxia,  I:  243,  247 
glare,  V:  5495 
illumination,  V:  6610 

Ught  stimuli,  I:  198,  294,  480,  864;  fl:  1135, 

1426;  V:  5521 

preadaptation,  IV:  3695,  4658 
xanthophyll,  ID:  3518 
effects  on: 

electro-oculogram,  IV:  4065;  V:  5500,  5501 
elec tror etlnogr am ,  D:  1135 
IntelUglbtUty  of  radar  signals,  I:  199;  II:  1159 
visual  perception,  IV:  4998 
vitreous  humor,  IV:  4952 

In  high  altitude  flight,  I:  245 
In  night  flying,  I:  243,  247 
In  radar  operaUon,  I:  480 
relation  to: 

Unocular  vision,  V:  5508 
brightness  discrimination,  ID:  3227;  IV:  3877 

color  vision,  I:  200;  D:  991,  1146,  1184,  1604, 

1607,  1620; IV:  3767,  3877,  4639 

depth  perception,  I:  434;  II:  2187;  HI:  3409 


electroretinogram,  V:  5486 
eye  movements,  TV':  3748 
monocular  vision,  V:  5508 
Visual  acuity,  ID:  2340,  2546 

visual  perception,  X:  197;  H:  I030>,  1126,  1136; 

HI:  2895;  V:  5544 

role  of  rhodopsin,  m:  3601 

test  methods,  I:  741;  fi:  1067;  DT:  3143;  IV:  4830' 

time  factors,  I;  199;  ID:  3440 

RETINAL  BLOOD  VESSELS  tsee  also,  Retinal  f 

circulation) 

effects  of: 

altitude  acclimatization,  I:  680 
anoxia,  I:  680 

RETINAL  CIRCULATION 

effects  of: 

anoxia,  I:  502;  II:  1693 
hypercapnia,  D:  1693 
hyperoxla,  II:  1693 
oxygen  breathing,  D:  2096 

peripheral  pressure,  V:  5795 
positive  acceleration,  ft:  1331,  1693 

relation  to: 
age,  D:  2096 

blackout,  B:  1693;  ID:  2682 
cerebral  circulation,  D:  1570 

RETINAL  IMAGE  POSITION  tsee  alao  Foveal  vUlon; 

Peripheral  vision) 

•Beets  on: 

brightness  discrimination,  IV:  4358 
visual  perception,  ID:  3602 

RETINAL  RIVALRY  see  Binocular  vision 

REVIEWS  pee  under  Acceleration,  general  physio¬ 
logical  effects;  AcceleraUon  tolerance;  Altitude  sick¬ 
ness;  Anoxia,  effects  on  circulation;  Blast,  general 
physiological  effects;  Blast,  general  psychological 
effects;  Carbon  monoxide,  general  physiological 
effects;  Carbon  monoxide  poisoning;  Circulation:; 

Climate,  effects  on  metabolism;  Cold,  pathological 
effects;  Cosmic  rays,  biological  effects;  Fatigue:;  ^ 

Flicker  fusion  frequency;  Hibernation;  Human  engi¬ 
neering;  Hyperthermia;  Hypothermia;  Hypothermia, 
effects  on  circulation;  Hypothermia,  effects  on  me¬ 
tabolism;  Hypothermia,  effects  on  nervous  system; 

Mental  fatigue;  Metabolism,  effects  of  climate; 

Motion  sickness;  Noise;  Ocular  dominance;  Physical  > 

work,  effects  on  circulation;  Poisonous  substances, 
toxicity;  Reaction  time;  Respiration;  Stress,  effects 
on  performance;  Temperature  regulation;  Thermo¬ 
reception;  Vibration,  general  physiological  effects. 

Also  see  entries  .under  Handbooks  and  treatises' 

REVOLVING  CHAIRS,  II:  1527 

RHINALGAN 

RHODOPSIN.  D:  1385;  IV:  4769 
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role  In  retinal  adaptation,  HI:  3601 
RHYTHMIC  ABILITY 

effects  on  psychomotor  performance ,  II:  1361 

RHYTHMS  Ufi  Biological  rhythms.  Also  See 
entries  uodfil  Cycles 

RIBOFLAVIN  METABOLISM 
effects  of  anoxia,  V:  5964 
RIGHTHANDEDNESS  l££  Handedness 
I  Rocket  flight  space  flight) 

ROCKET  PROPELLANTS  (see  also  Hydrazine) 

hazards,,  I:  465;  IQ:  3037 
toxic  elf  ecu,  I:  683;  M:  3037 

f  ROCKETS  see  also  Space  vehicles 

human  engineering,  I:  364 

ROENTGENOGRAPHY,  BE  3765 

RORSCHACH  TEST,  V:  5721 

ROTARY  PURSUIT  TRACKING,  I:  117,  284,  414; O: 

1305,  1999,  2000;  HI;  2334,  2376;  V:  5660, 
5662,  5668 

training  devices,  HI;  3492 
ROTATION  (MA-AllO.  Spinning;  Tilting;  Tumbling) 
adaptation  ses  Rotation  adaptation 
Cause  of: 

nystagmus,  IV:  3864,  4588;  V:  5603!,  5614 

vUual  Illusions,  I:  99,  253,  407,  424,  425, 

616,  630;  H:  1500,  1501,  1503,  1529,  1877; 
10:  2840,  2851,  2931;  V:  5802 

effecU  on: 

auditory  perception,  II:  1837 ;  V:  6793 
autonomic  nervous  system,  H:  1686 
blood  pressure,  H:  1348 
circulation,  II:  1347;  IQ:  2699,  3624 
condltldned  reflexes,  Q:  1670,  1898 

electrical  potentials  of  labyrinth,  ID:  2898;. 

IV:  4888 

electrocardiogram,  IQ:  3060 
electroencephalogram,  El:  3060 

t  galvanic  skin  response,  V:  5788 

heart  function,  Q:  1347 

labyrinth,  I:  99,  253,  407,  424,  425  ,  816,  620, 
750;  Q:  998,  1447,  1500,  1501,  1502,  1528, 
1529,  1550,  1569,  1819,  1877,,  1878,  1898, 
/  2299;  IQ:  3058,  3080,  3433,  3445,  3445; 

V:  5610,  5796 

test  methods,  SI:  3434 
proprioception,  Q:  1670;  IQ:  2931;  V:  5609 
respiration.  111:  3060 

general  physiological  effects,  Q;  1666,  HI:  3097/ 
teat  methods.  H:  1527;  V;  5792 
ROTATION  ADAPTATION,  ©:  2948 


SUBJECT  INDEX  School  of  Aviation  Medicine 

ROTATION  TOLERANCE,  ffl:  3624,  3625 

ROYAL  CANADIAN  AIR  FORCE  INSTITUTE  OF 
AVIATION  MEDICINE,  V:  5241 

RUTIN 

effects  on  cold  tolerance,  IV:  37,27 

SAFETY  See  under  Air  transportation  of  patients; 
Airplane  flight;  High  altitude  flight;  Jet  plane  flight; 
Passenger  transportation;  Space  flight.  Also  see 
Protective  equipment 

SAFETY  BELTS,,  1:  56,  67,  310;  Q:  1296;  V:  651H, 

6563 

hazards,  Q:  1551 

SAFETY  HARNESSES,  I:  287; ®:  935,  1388,  2052, 

2276;  IV:  4279,  4989,  5199 

effects  on  respiration,,  V:  6470! 

SALIVA 

composition 

effects  of  altitude,  V:  5877 
electrolyte  content 

effects  of  physical1  work,.  V:  6113 
SALIVARY  GLANDS  (see  also  Saliva)! 

effects  of  atropine,  II:  1612 
metabolism 

effects  of  heat  acclimatization,  IV:  3986 
SALMONELLA,  Is  149,  150;  IV:  3830;  V:  5829! 

SALT  afifi  Sea  water  Intake;  Sodium  chloride 
SALYRGAN 

effects  on  kidney  function,  1:  108 

SANITARY  ASPECTS  see  under  Airplane  flight; 
Airplanes;  Airports;  Cabins;  Passenger  transporta¬ 
tion;  Sealed  cabins;  Space  cabin  atmospheres.  Also 
See  Air  purification;  Communicable  diseases, 
quarantine;  Oxygen  masks,  sterilization 

SANITARY  FACILITIES  ■««  under  Airplanes 

SATELLITE  FLIGHT  see  Space  flight  (Orbital) 

SATELLITES  am.  Man-made  satellites  ;Space  sta¬ 
tions 

SCALE  READING  (s—  also  Vernier  acuity,) 
effects  of: 

Illumination,  V':  5812 
positive  acceleration,  V:  5812 
psychomotor  performance,  IV:  4512 

physical  factors,  HI:  2425.,  3453!;  IV:  5095 
tesu,  IV:  3992,  4939 

time  factors,  IV:  4940  .  5095;  V:  6634 
SCARLET  FEVER,  I:  773 

SCHOOL  OF  AVIATION  MEDICINE  (U. 8.  AIR  FORCE), 
H;  2142;  HI:  3135,  3531;  IV:  4732,  5097; 

V:  6251 
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SCHOOL  OF  AVIATION  MEDICINE  (U.S.  NAVY),  O: 

949 

SCHOOLS  see-under  Aviation  medicine 
SCOPODEX 

Use  in  motion  sickness,  I:  231 
SCOPOLAMINE  AND  DERIVATIVES  (Hyoselne) 

administration,  H:  1611,  2180;  IV:  3956,  3959 
effects  on: 

fatigue,  IV:  4767 

mental  performance,  I:  689;  II:  1917;  IV;  3716 

psychomotor  performance,  fit  1914,,  1915.-,,  1916; 
IV;  3716 

general  psychological  effects,  H:  1890 

use  In  motion  sickness,  I:  4,  234,  235,  382,  689; 
Q:  1223,  1224,  1225,  1226,  1227,  1228, 
2480;  IV:  3956,  3959,  4450,  4715;  V:  6352 

SCOTOPIC  VISION  us  Night  vision 

SEA  RESCUE  see  Rescue  on  water 

SEA  WATER  INTAKE 

general  physiological  effects,  IV:  3708;  V:  6540- 

SEALED  ANIMATE  CONTAINERS  flag  Animal  con¬ 
tainers  (Sealed)! 

SEALED  CABINS  (see  also  Space  cabins) 
air  conditioning,  I;  2a0,  792 
human  engineering,  I:  250;  III:  2728;  V:  6695 

sanitary  aspects,  V:  6695 

SEARCHING  see  Aerial  searching;  Visual  searching 

SEAT  BELTS  Bfi£  Safety  belts 

SEATS  (see  also  Ejection  seats) 

human  engineering,  I:  286,  426,  603,  627;  II:  1297, 
1440,  1551,  2087;  HI:  2848,  3322  ,  3503; 

IV;  3692,  3922,  4135,  4321,  4748i;  V:  6511, 
6553,  6686,  6687,  6691 

SECRETIONS  see  Gastric  secretion;  Milk;  Pancreatic 
secretion;  Saliva;  Sweat 

SEDATIVE  EFFECTS  see  under  Antlhlstamlnlcs 

SELECTION  see  under  the  various  personnel  cate¬ 
gories,  e.g, ,  Pilots,  selection.  Also  see  Predic¬ 
tion  of  success 

SELF-HYPNOSIS  see  Autohypnosis 

SELYE  SYNDROME  gse  General  adaptation  syndrome 

SEMICIRCULAR  CANALS  gfifi  Labyrinth 

SENSE  ORGANS  see  Chemoreceptors;;  Ear,  Eye; 
Interoceptors;  Thermoreceptors 

SENSITIVITY  see  Pam  sensitivity;  Stress  sensitivity 

SENSORIMOTOR  PERFORMANCE  gee  Psychomotor 
performance 

SENSORY  AREAS  see  under  Cerebral  cortex 
SENSORY  DEPRIVATION 


effects  on: 

anoxia  tolerance,  V:  5932 

learning,  V:  6134 

urine  composition,  IV:  4690 

visual  perception,  V:  6132 

general  psychological  effects,  V:  6133 

SENSORY  ILLUSIONS  (see  also  Motion  , perception 
(Illusory);  Visual  Illusions 

cause  of  accidents,  II:  1250 

effects  on  psychomotor  performance,  HI:  3363 

relation  to  spatial  orientation,  I:  36;  IH:  3339 

SENSORY  PERCEPTION  (see  also  Auditory  percep¬ 
tion;  Gustatory  perception;  Olfactory  perception; 
Pain;  Proprioception;  Tactile  perception;  Thermo¬ 
reception;  Vibration  perception;  Visual  perception). 
II:  1439 

effects  of: 
ipaln,  IV:  3821 
subgravity,  H;  992;  HI:  2863 
research,  H:  1449 

role  in  spatial  orientation,  IV:  4472 
SENTENCE  COMPLETION  TEST,  TV:  5085 
SERUM  see  Blood  plasma 

SERUM  PROTEINS  see  Blood  plasma  proteins 

SEX  FACTORS  see  under  Cold  tolerance;  Oxygen  con 
sumption;  Spatial  orientation ;  Urine,  composition 

SEX  HORMONES  (see  algo  Androsterone;  Progester¬ 
one) 

effects  on  cold  tolerance,  V:  6058 
SHAPE  CONFIGURATION 

relation  to  form  perception,  HI:  2399 
SHAPE  PERCEPTION  see  Form  perception 
SHELDON  TYPES  see  Somatotype 
SHIVERING 

effects  of  anoxia,  V:  5934 

effects  on  oxygen  consumption,  V:  5934 

role  In  temperature  regulation,  TV;  4028;  V:  5382, 
5429 

SHOCK  lee  Postdecompression  shock 
SHOCK  WAVES  ggg  Blast 
SHOES  see  Boots 

SHOULDER  HARNESSES  see  Safety  harnesses 
SHOULDER  INJURIES,  II:  1388 
SICK  AND  WOUNDED  ggg  Patients 
SICKLEMIA 

effects  on  air  transportability.  IB:  2607  ,  2611, 

2670,  2890,  3228;  IV:  37,98,  4308,  4557, 
4974 


subject  Index 
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race  factors,  IH:  2607,  2611,  2670  ,  2890 
relation  u  hemoglobin  composition,  IV:  4308 

SICKNESSES  see  Altitude  sickness;  Decompression 
sickness;  Motion  sickness.  Also  see  Diseases,, 
Disturbances  and  subdivision  Pathology 

SIDE  EFFECTS  see  muter  Motion  Sickness  drugs 

SIDE -TONE  (see  also  Speech  feedback) 

effects  on: 

auditory  perception,  m:  3648 
speaking,  III:  *408,  3357 

speech  Intelligibility,,  ft  1001.;  Hi:  2409,  2411,; 
IV:  4773,  4923,  4925lt  506%  V:  5594 

SIGNAL  LIGHTS  (see  also  Color  signals;  Warning 
devices  (Optical)),  V:  6629 

effectiveness,  IV:  4688 

visibility,  1:  371;  ft:  1445,  1866,  1'966;  Ift:  2632 
test  methods,  HI:  2479 
SIGNAL  LIGHTS  (FLASHING) 
visibility,  ft;  1445 

SIGNALS  see  Auditory  signals;  Color  signals;  Radar 
signals;  Tactile  signals;  Visual  signals;  Warning 
devices 

SIMULATORS  see  Flight  simulators 

SINUS  BAROTRAUMA,  III:  2666;  IV:  3925,  4162 

treatment,  IV:  4057;  V;  6343,  6350 

SINUSES  fl££  Paranasal  Sinuses 

SIZE  BttB  Body  measurements!;  Pupil1  size 

SSZE  PERCEPTION,  ft:  979,  1046,  1*62,.  1614,  2116; 
Ift:  2813; V:  5624 

effects  of: 

colors,  II:  1086 


humidity,  I:  365 
sound,  V:  6060 

thermal  radiation,  m:  2883,  3096;  V:  6147, 
6148,  6160 

ultraviolet  rays,  IB:  3095 
vibration,  ft:  1649,  2089,  2090 

electrical  potentials  afi£  Galvanic  skin  response 

electrical  resistance  see  Galvanic  skin  response 
metabolism 

effects  of  cold,  IV:  4050 
temperature 
effects  of: 

body  fat,  IV:  3769 
chlor promazine,  IV:  3979 
circulation,  IV:  3822 
cold,  IV:  3769 
perspiration,  IV:  3822 

measurement,  V:  5426 
temperature  gradient 

effects  of  environmental  temperature,  V:  6046 

water  exchange  ai»n  Perspiration),  I:  691; 
ft:  2161 

SKULL 

effects  of  vibration,  Ift:  2754 
SLEEP  (See  also  Autohypnosls) 

effects  on  metabolism,  V:  5988 

.general  physiological  factors,  V;  5306 
relation  to: 


Illumination,  II:  2009 
visual  stimuli,  Ift;  2712;  TV:  4113 
general  physiological  factors,  III:  2958 
In  binocular  vision,  II:  1211;  IV:  4870 
In  monocular  vision,  ft;  1211,  2115;  IV:  4870 
relation  to: 

depth  iperceptlon,  ft;  1464',  1465;  Ift:  2849,  3100; 

IV:  4227,  4228;  V:  5828 
distance  estimation,  V:  5623,  5650 

role  of  eye  movements.  III1:  2957 
time  factors,  ft;  164* 

SKIN  (see  also  Complexion;  Cutaneous  circulation; 
Cutaneous  respiration;  Hair;  Nalls;  Sweat  glands) 

chapping.  I:  365 
effects  of: 

barometric  pressure,  I:  365 

cosmic  rays,  ft:  2581;  IV:  3944,  4124!;  V;  6156 

heat,  I:  613 


anoxia,  ft:  1325 
blood  oxygen  tension,  III:  3598 
cerebral  Circulation,  IV:  4606 
diurnal  cycle,  IQ:  3012 
electroencephalogram,  Ift:  2855 
SLEEP  DEPRIVATION 
effects  on: 

alertness,  IV:  3954 
cerebral  circulation,  IV:  4606 

gustatory  perception,  V:  6123 
mental  performance,  IV:  3953,  3954 
performance,  V:  6129 

peychomotor  performance,  ft1;  1131;  IV:  3954: 
V:  5669 

reaction  time.  IV:  3954 
general  physiological  effects ,  III:  3012 
relation  to  fatigue,  ft:  1165.  1760 

SMELL  see'  Olfactory  perception 


Smoking  SUBJECT  INDEX 


SMOKING  o££  Tobacco 

SOCIAL  DEPRIVATION  aefi  Human  Isolation 

SOCIAL  FACTORS  see  under  Air  crews,  performance; 
Teams,  behavior;  Work  capacity 

SOCIETIES  see  under  Aviation  medlcl'.ie 

SODIUM  AZIDE 

effects  on  electrical  potentials  of  cochlea,  I:  839 

SODIUM  CHLORIDE  ai«n  Chloride  metabolism) 

effects  On  heat  tolerance,  IV:  448? 

SODIUM  METABOLISM  <■»»  «»■«  Electrolyte  dis¬ 
tribution;  «««  »i«n  entries  under  Sodium-potassium 
ratio) 

effects  of: 

altitude,  n:  2206 
altitude  acclimatization,  fit:  2206 
anoxia,  HI:  2742 
j positive  acceleration,  IV:  3910 
pressure  breathing,  IV:  43791 
SODIUM  POTASSIUM  RATIO  —e  under  Brain 

SODIUM1  THIOPENTAL  £££  Barbituric-  add  deriva¬ 
tives 

SOLAR  RADIATION  fere  alsn  Ultraviolet  rays) 
effects  on: 

bipod  plasma,  V:  5752 
circulation,  O:  1546 

digestive  system  function,  1;  267;  B:  1265 

hazards,  IV:  5169;  V:  5225,  6575 

SOLVENTS  gftS  Organic  solvents 

SOMATOTYPE  tree  aisn  Body  measurements),  HI: 
3072 

relation  to: 

physical  fitness,,  fV:  4075 

temperature  regulation,  V:  5459 
SOMATROPEN 
effects  on: 

body  weight,  HI:  3397 
cold  tolerance,  IV:  4084 
heart  metabolism,  V:  5399 

SOUND  t'«ee  alen  After -sound:  Auditory  signals!; 
Auditory  stimuli;  Noise) 

cause  of: 

pain,  R:  1483 

tympanic  muscle  reflexes,  IV:  5159 
effects  on: 

auditory  perception,  Os  1540,  1541;  ffi:  2886:; 

"  IV.  4415 

blood  cells,  V:  6061,  6062 


-brain,  IV:  4734 

cochlea,  H:  1284,  ’  TBT'i  SV:  3714 
Color  vision,  5:  1949 
ear,  H:  1453 

electrical  potentials  of  cochlea,,  I:  839;,  n:  1284,, 
1287;  IV:  5070,  5157;  V:  5583 

endocrine  system,  V:  6086 
hearing,  Si:  2364,  3404;  IV:  3714 
pulse  rate,  IV:  5201;  V:  6092 
skin,  V:  6060 
testis,  V:  6060 
tissues,  fit:  2762;  IV;  5150 
general  physiological'  effects,,  n:  944 
test  methods,  IH:  3260: 
localization,  ifc  1**4;  IB:  2536;  V:  5617 
effects  of: 

auditory  stimuli,,  □:  995 

tilting,  V:  5655 
visual1  Stimuli,  II:  995 

tests,  B:  1151,  2173 

SOUNDPROOFING  see  Reduction  under  Airplane 
noise  (Interior);  Jet  plane  noise  (Interior);,  Noise 

SOVENTOL 

use  In  motion  sickness,  II:  1509 
SPACE  AGRICULTURE,  Vi  5303 
SPACE  CABIN  ATMOSPHERES,  IH:  3236;  V:  6689 

regeneration  (see  also  entries  under  Css  ex¬ 
changers),  H:  1132 

sanitary  aspects,  IV:  58?>5,  4296,  429? 

SPACE  CABINS 

atmosphere  see  Space  cabin  atmospheres, 
equipment,  IH:  3252 
temperature  control,  V:  6693 
SPACE  ENVIRONMENT 

general  physiological  effects,  HI:  2779 
research,  IV:  4740 

SPACE  FLIGHT  (see  also  High  altitude  flight,  Sfi£ 
glSS.  entries  under  Expeditions),  Vi  5213,  5226,  5230, 
5233,  5237 

animal  experiments,  I:  14,  70:  Ms  1712;  V:  6575 
bibliography,  V;  5238,  5239 

general  physiological  effects,  I1:  120,  579,,  813; 

Vi  6575 

hazards  ( jjgjlla  Meteorites),  I;  880 

medical  problems,  I:  118,  138,  221,  435,  438,  439, 
440,  441,  442,  447,  830;  H:  1190,  1515, 
2022;  HI:  2359,  2728,  2779,  2780,  3071, 

3263  ,  3513;  IV:  3886,  3899,  4118,  4327, 
4427,  4428,  444*,  4508,  4554,  4558,  4740, 
4878,  5014,  5028,  5151;  V:  5209,  5216, 

5225  ,  5226,  5229;  5)23*,  5757,  5770,  589*, 
63*4,  6588,  6594 
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terminology,  V:  5220 

time  dilatation,  V;  5262,  5263,  5270,  5273 

SPACE  FLIGHT  (ORBITAL) 

animal  experiments,  V:  6575 

medical  problems,  IV:  4499 

SPACE  FLIGHT  FEEDING  (see  also  Flight  feeding), 

B:  1133 

SPACE  FUGHT  SIMULATORS,  IV:  3729 
SPACE  MEDICINE,  I:  811;  V:  5218,  5232 

congresses,  meetings,  and  symposia,  IB:  3410 
history,  I:  811,  883;  W:  4600 

research,  I:  439;  445,  725;  HI:  2229;  V:  5123®,  5847;,. 
5248 

SPACE  STATIONS,  V:  5224,  5229 

human  engineering,  I:  571;  V:  5225 

SPACE  SUITS,  I:  264;  HI:  3264;  IV:  4723,,,  4756; 

V:  5224,  5225,  5231 

SPACE  VEHICLES  (see  also  Man-made  satellites; 
Rockets;  Space  stations) 

human  engineering,  V:  5224,  6575 
SPAIN  under  Ambulance  planes 

SPASMOPHILIA,  V:  6421 

SPATIAL  ORIENTATION  (UfijUML  Topographical 
orientation) 

bibliography,  IV:  4608 
disturbances 

In  piloting  irises  also  Break-off  effect;  Fascina¬ 
tion),  It  1238;  HI:  2592;  IV:  3884,  3973; 

V:  5615,  5618 

effects  of: 

acceleration,  I:  251,  408  ,  409,  900 
advance  information,  H:  1780 
anoxia,  HI:  2821;  IV:  4831 
Illumination,  I:  424,  425 
intermittent  light,  HI:  2415 
light  stimuli,  I:  424 
menstruation,  B:  2038 
motion,  V:  5636 
noise,  Bi  952 
optical  prisms.  V:  5645 
posture,  II:  2238;  HI:  2821 

practice,  V:  5652 
spinning,  IV:  4915 

subgravtty,  I:  14,  116,  369,  47,5,  830;  B:  931, 

1742:  HI:  2319,  2460,  2790:  IV:  3806,  4211, 
4960;  V:  5816 

tUtlng,  H:  1402,  1404:  ID:  2594  ,  2595  ,  2596; 

V:  5635,  5801 

training,  TV:  5144 

vestibular  stimulation,  DI:  2975 


visual  displays,  IH:  2905 

in  high  altitude  flight,  I:  220, 

In  Instrument  flight,  I:  36 
In  piloting,  IV:  3973 
psychological  factors,  I:  619;  V:  5656 
relation  to: 

form  perception,  IV:  3801 

head  movements,  Or  1404;  IV:  4501 

sensory  Illusions,  I:  36;  IO:  3339 

research,  V:  5637 
role  of: 

labyrinth,  I:  410,  411,  556,  903:  Sr  1079,  1482, 
2186;  HI:  3035:  IV:  3827,  5185 

proprioception,  I:  180,  617,  618,  619,  829,  872: 
Sir  2594,  2595,  259G:  IV:  5185;  V:  5629 

sensory  perception,  IV:  4472 

visual  perception,  I:  180,  375,  376,  617,  618, 

619,  716,  629;  0:  2224,  2237;  HI:  2633; 

IV:  3827,  3905,  4222;  V:  5629 

sex  factors,  Hr  2038;  HI:  2595 
test  methods,  0:  982,  1235;  V;  5642 
analysis,  HI:  3689,  3690 

SPEAKING  (sew  also  Jaw  movements  in  speaking; 
Speech;  Voice) 

analysis:,  0:  21341 
effects  of: 

microphones,  HI:  3557 
noise,  V:  5519 
side- tone,  HI:  2408,  3357 
speech  feedback,  HI:  2410,  3357:  IV:  3850 
effects  on: 

alveolar  carbon  dioxide  tension,  I:  455 
auditory  perception,  IV:  3754 
pitch  discrimination,  HI:  2497 
respiration,  I:  171,  455 

general  physiological  effects,  IV:  4924;  V:  5575 

general  physiological  factors,  I:  103,  171;  B:  1002; 
HI:  2408,  2495 

SPECTACLES  (Eyeglasses)  (see  also  Optical  prisms; 
Sunglasses),  I:  433;  B:  1369;  tV:  39&0 

SPEECH  (ofifi_alaa  Speaking:  Voice) 

disorders  uta.  Speech  disorders 

distortion 

effects  on  intelligibility,  V:  5576 

lnteUlgibUlty  ,!•»»  aimn  Listening  performance), 

I:  104,  459,  562,  837:  B:  till,  1408,  1862, 
1952;  IH:  2496,  2498,  3554;  IV:  3852,  3853, 
4924,  5066 

effects  of: 

advance  information,  IV:  3851 
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effects  of: 

anoxia,  IV:  441# 
heat,  m:  2561 

high  altitude  flight,,  Ip;  2611,  2670,  3228 
examination,  m:  3396 
metabolism 

effects  of  anoxia,,  Q:  1984,  1285 


Speech,  effects  of 

airplane  flight,  IV:  4359 
alertness,  IQ:  2533 
altitude,  I:  104;  IQ:  3248 
auditory  cues,  IV:  4561 
binaural  hearing  IV:  3918 
communication  systems,  IV:  4130 
dental  prostheses,  Q:  977 
distortion,  V:  5576 
ear  plugs,  Q;  1872 
fatigue,  Q:  2232 
loudness,  V:  5586 

noise,  I:  551,  837:  Q:  1108,  1573,  1731,  1872, 
2627,  2102,  2232,  2273  ;  01:  2462,  2932,. 
3205,  3270;  3305,  3307,  3308,  3332,  3555, 
IV:  3838,  4100,  4483,  4776,  4777,  4797, 
4810;  V:  5559,  5587,  6083 

practice,  HI:  2535 

side-tone,  Q:  1061;  IQ:  2409,  2411;  IV:  4773, 
4923,  4925,  5064; V:  5524 

visual  cues,  IV:  4561;  V:  5529 
voice,  IV:  4676 

relation  to  deafness,  IQ:  3365;  V:  5583 

test  methods,  Q:  1109,  1436,  1610,  1688,  1703. 
2134;  IQ:  3556;  IV:  3847,  4739 

tests,  Q:  1220:  IV:  4771,  4772  ,  4774,  4778,  5063, 
5065 

time  factors,  Q:  1436;  V:  5561 

loudness,  I:  710;  Of.  3557;  iV:  3848 

effects  on  lnteUiglbility,  V:  5586 

SPEECH  COMMUNICATION 
analysis,  IV:  5062 

SPEECH  DISORDERS,  Q:  1610 
SPEECH  FEEDBACK 

effects  on  speaking,  IQ:  2410,  3357;  XV:  3850 
general  physiological  effects,  If:  5556 
SPINAL  COLUMN  .fame  also  Spins  Injuries) 

anomalies,  V:  6518 
examination,  Q:  1844 

SPINAL  CORD  (asS-alSO  Cerebrospinal  fluid) 
action  potentials 

effects  of  anoxia,  IV;  4202 
effects  of  anoxia,  IQ:  3099 
SPINE  INJURIES,  I:  75,  671;  Q:  1215 

caused  by  positive  acceleration,  V:  6340 
statistics,  IQ.  2684 
SPINNING  (iefc_aHa  Tumbling) 

effects  on  spatial  orientation,  FV:  491b 
SPLEEN 


role  in: 

altitude  ac  climatization,  V:  5924 
altitude  tolerance,  IV:  4034 
anoxia  tolerance,  IV:  4344 

SPORT  ACTIVITIES 

effects  on  electrocardiogram ,  V:  6111 

relation  to  physical  fitness,  I:  361;  Q:  1800,  1908, 
2263;  IQ:  2824,  2935,  3190,  3310;  V:  6235 

SPUTNIKS  see  Man-made  satellites 
STANDING  POTENTIAL 
effects  of: 

anoxia  ,  I:  217 
hypercapnia,  I;  217 
STARVATION 

effects  on: 

altitude  tolerance,  V:  5870 
anoxia  tolerance,  Q:  1673;  IQ:  3251 
auditory  perception,  Q:  1683;  FV:  3903 
blood  cells,  IQ:  3030 
circulation,  IQ:  3030 
enzyme  acitivity,  V;  5936 
lipid  metabolism,  FV:  3812 
Uver,  V:  5936 
liver  metabolism,  IV:  4617 
memory,  Q:  1663 
metabolism,  IQ:  3499,  3535 
muscular  strength,  IV:  3903 
protein  metabolism,  IV:  4381 
psycho  mo  tor  performance,  Q;  1063 
reasoning,  Q:  1663 
visual  perception,  Q:  1663:  FV:  3903 
water  exchange,  V:  5369 
work  capacity,  Q:  1663;  IQ:  2915:  IV:  3915 
general  physiological  effects,  its  1663 
general  psychological  effects,  Q:  1683 

STASIS  see  Circulation 
STEP  TEST,  FV:  4555 

STEREOSCOPIC  VISION  ace  Depth  perception 
STERILITY  ue  Fertility 
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STEROID  EXCRETION 
effects  of: 

altitude,  V:  5874 
altitude  acclimatization,  V:  5886 
Cold  acclimatization,  IV:  4019 
stress,  IV:  4008 
STEROID  METABOLISM 
effects  of: 

cold,  IV:  4106 
hypothermia,  V:  5387 
relation  to  diurnal  cycle,  V:  5271 

STEROIDS  (see  also  Androsterone;  Progesterone;  Sex 
hormones.  See  also  Steroid  content  under  Blood). 
10:  2569,  3415 

chromatographic  analysis,  II:  1690 

STIMULATION  see  Eye  stimulation;  Nasal  s.;  Vestib 
ular  Si.  Also  see  Arousal 

STIMULI  see  Auditory  stimuli;  Caloric  stimuli; 

Color  stimuli;  Electrical  stimuli;  Light  stimuli; 
Visual  stimuli 

STIPPLE  TEST,  01:  3667,  3670:  IV:  5190 
STOMACH  aee.  Gastric  secretion 
STRABISMUS  see  lleterophorla 
STRAINING  see  Antl-g  procedures 
STRENGTH  see  Muscular  strength 
STREPTOMYCIN 

effects  on  anoxia  tolerance,  V:  6368 

STRESS  (see  also  Acceleration;  Anoxia;  Cold;  Com¬ 
bat  stress;  Fatigue;  Heat;  Mental  stress;  Physical 
work;  Psychomotor  stress;  Restraint) 

cause  of: 

anxiety,  IV:  3791 
fatigue,  0:  1691 

caused  by: 

airplane  flight,  10:  3043 
piloting,  V:  6174 
effects  on: 

adrenal  glands,  0:  1462,  1691:  01:  2417 
ascorbic  acid  metabolism,  IV:  4664 
autonomic  nervous  activity  rhythm .  IV:  4242 

blood  ceUs,  0:  1318,  1319,  1320,  1462,  1691; 

V:  5771 

blood  sugar.  01:  2787:  IV:  4572 

circulation,  01:  3029:  IV:  4463 

endocrine  system,  V:  5771 

flicker  fusion  frequency.  0:  11(67:  10:  2396. 
2397 


ltptd  metabolism,  IV:  3813;  V:  5749 

neuromuscular  performance,  V:  5745 

performance,  V:  5747,  5755 

of  aviators,  I:  33;  0:  1113;  IV:  5011 

reviews,  V:  5756 

protein  metabolism,  01:  2586 

ipsychomotor  performance,  I:  284;  10:  2550; 

V:  5669 

steroid  excretion,  IV:  4008 

general  physiological  effects  /see  alen  General 
adaptation  syndrome),  0:  1200,  1828;  rv:  3791 

research,  0:  1903 

general  psychological  effects,  IV:  3791 
relation  to  neuroses,  0:  1146 
tolerance  See  Stress  tolerance 

STRESS  ADAPTATION 
factor  analysis,  V:  5758 

STRESS  SENSITIVITY  7saS  alan  Stress'  tolerance) 
bibliography,  0:  1828 
‘effects  of  cold,  10:  3001 
test  methods,  0:  1827,  1828;  V:  5717 

STRESS  TOLERANCE  fsee  alen  Stress  sensitivity) 
relation  to: 

age,  0:  H45:  10:  3026 
airplane  flight,  Vs  5750 
neuroses,  0:  1145 

role  of  adrenal  glands,  Vs  5769 
STRETCHERS,  I:  467;  V:  6382 
evaluation,  IV;  5016 
SUBGRAVITY  (turn  also  free  fall) 

cause  of  visual  Ulustons,  I:  369 
effects  on: 

circulation,  1:  475  :  0:  931,  1742  ;  01:  2319 
labyrinth,  4:  475:  0:  931;  01:  2319:  IV:  4964 
mental  performance,  01:  2601 

neuromuscular  performance.,  4;  11®:  01:  2601; 
IV:  4960 

oxygen  consumption,  0:  992 
proprioception,  IV:  4964 
psycho  mo  tor  performance,  0:  992;  V:  5798 
sensory  perception,  0:  992:  10:  2863 

spatial  orientation,  I:  14,  116,  369,  475,  830: 

0:  931,  1742:  10:  2319,  2460,  2790;  IV: 
3806,  4211,  4960;  V:  5816 

general  physiological  effects,  I:  92,  475,  830;  0: 

931,  1446,  1515,  1638,  1742;  Vs  5817,  381<8 

research,  1:  14,  70,  364!,  437,  4431;  0:  1071;  V: 
5819 

test  methods,  0:  1798 
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general  psychological  effects,  m:  2601:  IV:  4705 

SUCCESS  (aee  also  items  listed  under  Prediction  of 
success ) 

relation  to  personality,  IV:  4860 
SUCCINATES 
effects  on: 

circulation,  ft:  1281 
respiration,  ft:  1281 
SUCCINIC  ACID  METABOLISM 
effects  of  cold,  IV:  40f>0 
Sugar  Blood  sugar 

SUITS  see  Altitude  suits;  Antl-g  suits;  Exposure 
sults;Tressure  suits;  Space  suits;  Ventilated  suits 

SULFHYDRYL  METABOLISM 

effects  of: 

hypothermia,  IQ:  2452,  3361 
restraint,  HI:  2452;  3361 
tumbling,  ftp  2458;  IV:  3802 
SULFONAMIDE  COMPOUNDS  tee*  at«»  Diamox) 

effects  On  altitude  tolerance,  IV:  4683 
toxic  effects  In  anoxia,  I:  275;  IQ:  2628 
use  In  Otitis  externa,  IE  11535 

SUNGLASSES,  I:  219,  667;  V:  6473 
Optica'  properties,  ft:  1572,  1586 
SUNSHINE  see  Solar  radiation 
SUPERSONIC  FLIGHT 
effects  on: 

circulation,  V:  5809 

visual  perception,  I:  138,  770;  IV:  4959 

general  psychological  effects,  I:  37 
history,  IV:  4087 

medical  problems,  1:  37,  138,  173;  357,  770;  fig: 
2570:  IV:  4087 

reaction  time,  IV:  4070 

SUPERSONIC  VIBRATIONS  sec  Ultrasonic  vibrations 

SUPINE  POSITION  FLIGHT 

effects  on  acceleration  tolerance,  I:  116:  ffl:  2785; 
V:  5785 

tests,  ft:  1440 

SURFACE  us.  Body  surface 
SURGEONS  ace  Flight  surgeons 
SURGERY  UA  Parabiosis;  Plastic  surgery 
SURVIVAL,  H:  1052,  1674:  IV:  4208;  V:  6449 
effects  of: 

cold.  IV:  4471 

diet,  m:  3016:  IV:  4471 

water  deprivation,  ft:  1040:  IH:  3015,  3016 


equipment,  I:  47;  V:  6448 

handbooks  and  treatises,  IV:  3952;  5102;  V:  6538 
in  space,  ft:  1133,  1712 

tn  the  air  fsee  also  Bailout)],  h  47;  ft:  1755,  204® 

in  the  Arctic,  I:  24,  47,  81:  ft:  1260,  1597:  IV: 
4589,  4867,  5054;  V:  6535 

to  the  Tropics,  ft:  1804;  V:  6529 

on  land,  I:  81,  739,  890:  ft:  1144,  1596,  2017, 

2258;  IV:  4133,  4307;  V:  6119,  6530,  6539 

equipment,  IV:  3721 

on  water,  I:  47,  81,  454,  739;  ft:  1040,  136C:  III: 
2879,  2910,  3578,  3644,  3682;  FV:  3758, 
4041,  4062,  4306,  4545,  5073;  V:  6532, 
6539,  6540 

equipment  (see  also  Life  preservers;  Life 
rafts),  ft:  925,  1181,  2016;  IV  4976;  V:  6464 

psychological  factors,  ft:  1722;  2183,  21841;;  HI: 

3559,  3560:  IV:  5071,  5072 
training  methods,  IV:  4530 

SURVIVAL  RATIONS  see  Emergency  rations 
SURVIVAL  TRAINING,  IV:  4326;  V:  6448,  6529 

handbooks  and  treatises,  V:  6533,  6539 
SUSPENSION  ate.  Life  suspension 
SWEAT 

composition 
effects  of; 

heat,  ftp  2343,  2892,  2911;  FV:  4468 
heat  acclimatization.  III:  2343 
humidity,  HP  2911 
physical  work,  ftp  2343,  2892 
SWEAT  GLANDS  (Bee  al «n  Perspiration:  Sweat) 
fatigue,  FV:  505: 

SWEATING  see  Persplrationi 
SWEDEN  see  under  Aviation  medicine 

SWITCHES 

human  engineering,  I:  816 

SWITZERLAND  see  under  Aviation  medicine:  Pilots, 
selection;  Pilots,  training:  Psycho  mo  tor  perform¬ 
ance,  research 

SYMBOLS  gee  Codes;  Letters;  Numerals 

SYMPATHETIC  NERVOUS  SYSTEM  *8*  Autonomic 
nervous  system 

SYMPOSIA  su.  Congresses,  meetings,  and  symposia 
SYNCOPE  see  Fainting 

TACTILE  DISCRIMINATION,  IV:  4094;  V:  6638 
TACTILE  PERCEPTION.  1:  154 

effects  of: 


Temperature  regulation' 


t 


I 


) 


f 


SUBJECT 

cold,  I:  119;  n:  1765;  m;  3142;  IV:  4592;  V:  6027 
cold  acclimatization,  TV:  4592' 
noise,  II:  1532 

test  methods,  HI:  3536 

use  for  communication,  TV:  4201 

TACTILE  SIGNALS  (see  also  Warning  devices  (Tac¬ 
tile* 

use  In  piloting,  TV:  4348 
TALUS  INJURIES  see  Leg  Injuries 

TARGET  IDENTIFICATION  (see  also  Aerial  photo¬ 
interpretation),  I:  193,  372;  II:  1025,  1158;  1864; 

P:  2713;  IV:  4114,  4213 

effects  of  visual  cues,  V:  5511 

tests,  Q:  1364;  ffl:  2384,  2385:;  IV:  4212 

TARGET  PRACTICE  («»<»  also  Aerial  gunnery,) 

tests,  P:  2644;  IV:  4111' 

TARGET  TRACKING  (i«ee  aisn  Compensatory 
tracking;  Pursuit  tracking;  Rotary  pursuit  tracking), 

I;  775,  780;  D:  984,  1448,  1485,  1'548, 

1631,  1726,  1727,,  1733,  2080,  2109;,  2156; 

HI:  2468,  2484,  3336;  W:  3796,  4210,  4268, 
4318,  4446,  4763;  V:  5667,  5672,  5680, 

5699,  6676 

bibliography,  V:  6584 
eye  movements,  V:  5524 
physical  factors,  IV:  5128 
training  devices,  Q:  1911;  V:  5687 
human  engineering,  H:  1732 
TARGETS 

Identification  See  Target  Identification 
visibility,  Is  346;  B:  1442,  1552,  1751 
TASK  COMPLEXITY 
effects  on: 

psychomotor  performance,  V:  5664,  5891 
reaction  time,  II:  1290 

TASTE  see  Gustatory  perception 

TEAMS  (see  also  Air  crews;  Medlca!  teams;  Rescue 
medical  teams)' 

behavior 

effects  of  drugs.,  V:  S74T 
social  factors,  TV:  4385 

morale 

effects  of  leadership,  IV:  4943 
performance 

effects  of  leadership,  IV:  4943;  V:  6244 
prediction  of  success,  TV:  4548 
TECHNICIANS  ug  Electronics  technicians 


INDEX 

TEETH  (nee  alnn  Dental  anomalies;  Dental  care; 

Dental  disturbances;  Dental  examination;  Dental 
pros  theses;  Tooth  fillings) 

effects  of  airplane  flight,  TV:  4429 

TELEGRAPH  OPERATION,  □:  1920 

TELEMETRY  fi££  Physiological  telemetry 

TELEPHONE  fi£g  Earphones 

TELESCOPES  see  Instrumental  magnification 

TEMPERATURE  see  Body  temperature;  Environ¬ 
mental  temperature.  Also  see  Temperature  under 
Blood;  Brain;  Cabins;  Lung;  Caloric  stimuli;  Thermal 
radiation 

TEMPERATURE  CONTROL  see  under  Cabins;  Space 
cabins.  Also  see  entries  under  Cooling 

TEMPERATURE  GRADIENT  see  under  Skin.  Also,  see 
Body  temperature  gradients 

TEMPERATURE  RECEPTORS  see  Thermoreceptors 

TEMPERATURE  REGULATION  also  Heat  loss), 

H:  1565;  IV:  3940,  5045,  5051;  V:  5423, 

6016 

analysis,  P:  2882;  IV:  4314 

animal  experiments,  P:  28821  TV:  4314 

effects  of: 

altitude,  I:  345 

altitude  acclimatization',  B:  141 1:  P:  3179 

anoxia,  t:  194,  *95,  468 

carbon  dioxide,  V:  5994 

clothing,  TV:  4079;  V:  6471 

cold,  IV:  4027 

cold  acclimatization,  P:  2439,  2440,  2920; 

IV:  3779,  3930,  4482;  V:  5403,  5999,  6003 
drugs,  IB:  2434;  TV:  3887;  V:  5994 

barbituric  acid  derivatives,  IV:  5044 
chlorpromazlne,  IV:  4029,  5044 
gylclne,  V:  5379 
Prednisone,  Vs  5414 

environmental  temperature,  Q:  1204;  P:  2669 
'heat  acclimatization,  P:  2457 
hypothermia,  P:  2897;  IV:  4448;  V:  5381,  5476 
restraint,  P:  2450,  2451,  2920  ;  V:  6135 

general1  physiological1  factors,  P:  2882,  2897, 

3481; IV:  4314 

In  Mbernatprs,  IV:  4400’;  V:  5285 
race  factors,  TV:  4635 
relation  to: 

body  temperature,  IV:  4219 
metabolism,  V:  5987,  5999,  6003 
motor  activity,  V:  6137 
muscular  function,  IV:  4871 
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Temperature  regulation,  relation  to  SUBJECT 

oxygen  consumption,  IQ:  2679;  IV:  3788 
perspiration,  IV:  4454 

somatotype,  V:  5459 
thermoreception,  ID:  2916;  IV:  4036 
reviews,  IV:  4449,  4819 
role  of: 

adrenal  glands,  IV:  3946,  4564;  V:  5432,  5759 
body  fat,  IV:  3769;  V:  5376,  5459 

brain  activity,  V:  5949 
endocrine  system,  I:  345 

hypothalamus,  V:  5438 
muscular  function,  V:  5999,  6003 
nervous  system  activity,  IV:  3946,  4036 
shivering,  IV:  4028;  V:  5382,  5429 
thyroid  gland,  IV:  4170;  V:  5432,  6048 

TENSION  see  entries  under  Carbon  dioxide  tension; 

Oxygen  tension 

TERRA  MYC1N 

use  In  otitis  externa,  pi  1535 
TESTIS  tsee  also  Sex  hormones) 

effects  of: 

mental  stress,  IV:  4407 
posture,  V:  6165 
sound,  V:  6060 

TESTOSTERONE  see  Sex  hormones 

TESTS  see  Achievement  tests;  Apnea  test;  Aptitude 
tests;  Cold  pressure  test;  Flack  test;  Personality 
tests;  Psychological  testing;  Step  test;  Stipple  test; 

Written  tests.  Also  see  Tests  lad  Test  methods 
under  ob  jects  and  conditions  tested,  e.g.,  Color 
vision,  tests;  Hearing,  test  methods 

TETRAETHYL  AMMONIUM  AND  DERIVATIVES 
effects  on; 

digestive  system  function,  II:  1386 
hyperoxla  tolerance.  IV;  4282 
TETRAETHYL  PYROPHOSPHATE 
effects  on  altitude  tolerance ,  l;  122 
toxic  effects,  i:  817 

THAILAND  see  under  Aviation  medicine 
THEPHORINE 

use  In  motion  sickness,  f;  156 
THERMAL  RADIATION  (see. also  Caloric  stimuli) 

cause  of  pain,  V:  6160 

THERMORECEPTION 

THERMAL  RADIATION 
protection 

THERMAL  RADIATION 
effects  on  skin 


INDEX 

relation  to  temperature  regulation,  ID;  2916; 

IV:  4036 
reviews,  ID:  2916 
THERMORECEPTORS 

bibliogrs  ,  V:  5708 
physiology  n-  1565;  ID:  2916;  IV:  5203 
THIAMINE 

effects  on  altitude  tolerance,  I:  349 

THIOPENTAL  SODIUM  see  Barbituric  acid  derlva 
fives 

THIRST  see  Water  deprivation 
THROMBOCYTES  <  see  also  Blond  coagulation) 
eDecta  of: 

anoxia,  IV:  4465 
physical  work,  IV:  4967 
pasture,  IV:  4967 
THYMUS 

role  in  anoxia,  I:  491;  ID;  2936 
THYROID  GLAND 
effects  of: 

cold,  ID;  2645,  2646;  IV:  4038,  4049,  4197, 
4443,  5007;  V:  5974,  5975  ,  5980,  8041, 
6056 

thyrotropin,  fV:  4197 
metabolism 

effects;  of  heat  acclimatization,  IV:  3986 
role  In; 

altitude  acclimatization,  I:  866 
ascorbic  acid  metabolism,  HI:  3193 
cold  acclimatization,  IV;  4048;  V:  6044 
heat  tolerance,  HI;  2435 
hibernation,  Dl:  2646 

temperature  regulation,  IV:  4170:;  V:  5432. 
6048 

THYROTROPIN 

effects  on  thyroid  gland.  fV:  4197 
TILTING  Ise#  also  Postural  change) 

cause  of  eye  movements.  II:  1768,  175.9 
effects  on: 

acceleration  tolerance,  m:  2785 
circulation,  ID:  2716.,  2784 
sound  localization,  V:  5655 

spatial  orientation,  D:  1402.  1404:  Dl:  2594;, 
2595.  2596;  V;  5635,,  5801 

TIME  DILATATION 

In  space  flight,  V:  5262,  5263,  5270,  5273 
TIME  ESTIMATION 
effects  of: 

acceleration,  V:  5787 


370 


SUBJECT  INDEX  trainees- 


Illumination,  V:  5706 
noise,  IV:  4417,  4970;  V:  5706 

effects  on  biological  rhythms,  IV:  4105 

TIME  RESERVE,  I:  436,  450,  587:  H:  2043,,  2137; 
HI:  3127,  3500;  V:  5942 

-effects  of  polycythemia',  IV:  4622 
TISSUE  FLUIDS 
distribution 

effects  of  anoxia,  IT:  1718 
TISSUE  PRESSURE 
effects  of: 

explosive  decompression,  I:  530;  0:  1654 
pressure  breathing,  IV:  4117 
TISSUE  TRAUMA 

effects  on  lipid  metabolism,  0:  1992,  1993.:  HI: 
3201,  3202,  3203,  3359 

relation  to  pain,  HI:  3095 

TISSUES  fsee  also  Bone;  Bone  marrow:  Muscle 
tissue;  Myocardlac  tissue) 

carbon  dioxide  tension 

effects  of  hyperoxla,  0:  1698 

composition 

effects  of  altitude,  I:  278 
ef/ects  of: 

altitude,  V:  5828 
,  sound,  HI:  2762:  IV:  ?f  50 
vibration,  1;  377 

gaS  bubble  formation,  IV:  4362,  5112;  V:  5828 
metabolism 
effects  of: 

altitude,  HI:  2467 

altitude  acclimatization,  H:  1241:  HI:  2593; 
V:  5898 

anoxia,  V:  5910 
cold.  IV:  4410;  V:  6050 
cold  acclimatization,  □:  1241:  HI:  2593 
heat.  IV:  4410 
hypothermia,  V:  5453 
oxygen  tension,  IV:  4906 

effects  of  oxygen  breathing,  V:  5342 
measurement.  IV:  4906,  V:  5357 

physical  properties,  0:  1649 
thermal  properties,  HI:  3096 

trauma  a££  Tissue  trauma 
TOBACCO 

effects  on; 

ballistocardiogram,  V:  6446 


electrocardiogram,  HI:  2344 
TOBACCO  (Smoking)  fsee  also  Nicotine) 
physical  fitness,  I;  322 
visual  perception,.  I:  339' 
role  in  carbon  monoxide  poisoning,  HI:  2740 
TOCOPHEROL  see  Vitamin  E 
TOILETS  ass.  entries,  under  Sanitary  facilities 

TOLERANCE  see  under  Acceleration  (Negative);  Ac¬ 
celeration  (Positive);  Acceleration  (Transversal); 
Cosmic  rays;  Jet  plane  noise.  Also  sen  Accelera¬ 
tion  tolerance;  Altitude  t,.;  Anoxia  t.;,  Blast  t.;  Car¬ 
bon  dioxide  t,;  Carbon  monoxide  t,;  Cold  t,;.  Ex¬ 
plosive  decompression  t.;  Glucose  t,;  Heat  t.;,  Hy¬ 
percapnia  t,;  Hyperoxla  t,j  Hypothermia  t.;  Impact 
■M  Microwave  radiation  t.;  Noise  it.;  Nuclear  radi¬ 
ation  t.;  Pressure  breathing  t,-  Rotation  t.;  Stress 
♦a  Tumbling  t,;  Vibration  t,j  Wind  blast  t.;  X-ray 

TONUS  See  Muscular  tonus 

TOOTH  FILLINGS,  1:  481 

TOOTHACHE  See  Dental  disturbances' 

TOPOGRAPHICAL  ORIENTATION,  I:  252,  254;  IV: 
3972 

physical  factors',  IV:  4944 
TORSO 

mechanical  properties,  V:  5794 

TOUCH  ass  Tactile  perception 

TOXIC  EFFECTS  see  under  Aircraft  brlghteners: 
Carbon  tetrachloride:  Deodorants:  Engine  oils;  Fire 
extinguishing  agents;  Gasoline;  Hydraulic  fluid: 
Hydrazine:  Hydrogen  peroxide:  Jet  fuels;  Kerosene: 
Lubricants)-  Methyl  bromide;  Morphine;  Organic 
solvents;  Ozone:  Rocket  propellants:  Sulfonamide 
compounds;  Tetraethyl  pyrophosphate-  Trtcresyl- 
phosphate.  Also  see  Poisonous  substances 

TRACKING  see  Compensatory  tracking;  Pursuit  t.i 
Rotary  pursuit  t,=  Target  t. 

TRAFFIC  CONTROL  OPERATION 

effectiveness,  HI:  3177 

fatigue,  HI:  3460 

tests,  V:  6618 

training  devices,  V:  6.884 

TRAFFIC  CONTROL  OPERATORS 

attitudes,  0;  1823;  10:  3304 

performance.  HI:  3304,  3460:  IV:  3983:  V:  6617 

selection,  I:  74 :  HI:  2816 

training,  IH:  2346,  234,7-  TV:  4354  ,  4619;  V:  6681 

human  engineering.  If:  1248,  2152:  IV:  4423; 

V:  6610,  6612,  6646,  6617,  6624 

TRAINEES  fsee  aim  Pilot  candidates) 
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Traffic  control  systems  SUBJECT  INDEX 


TRAFFIC  CONTROL  SYSTEMS 

attitudes,  II:  1018,  1019,  1020,  1021,  1022,  1023, 
1394,  1587,,  1588,  1590,  1871,  2188:  IB: 
2421,  2433;  IV:  3874,  4502;  V:  6262,  6269 

classification,  IV:  4729 
mental  ability,  V:  6180 
motivation,  IV:  5088 
personality,  m:  2444,,  2944;  IV:  3717 
tests,  IV:  4184 

rating,  IV:  5136,  5138;  V:  8191,  6192:,  6193,,  6194, 
6218 

Selection,  m:  2574  ,  3102,  3321;  IV;  4697,,  4805;, 

V:  6272 

training,  HI:  2423 

Vital  statistics,  V:  63!5 

vocational  interest,  V:  8277 

TRAINING  tsee  also  Adjustment  to  training;  Instru¬ 
ment  flight  training;  Learning;  Parachute  training; 
Practice;  Survival  training;  Trainees;  Verbal  pre¬ 
training;  see  also  Training  under  the  Various  per¬ 
sonnel  categories,  e.g.,  Pilots,  training;  see  also 
Items  under  Retention  of  training,  Training  meth¬ 
ods,  and  Transfer  of  training) 

effects  on: 

depth  perception,  IV:  422) 

dynamic  visual  acuity,  HI;  3126;  IV:  3833,  4'565- 

form  perception,  V:  5613 

muscular  system,  V:  6097 

peripheral  vision,  IV:  3963 

psycho  motor  performance,  IV:  4603;  V:  5682: 

reaction  time,  HI:  3163 

spatial  orientation,  IV;  5144 

Visual  field,  V:  5496 

work  capacity,  V:  6102 

general  psychological  effects,  HI:  3588 
handbooks  and  treatises,  H:  1832 
relation  to  mental  ability,  HI:  3548 
role  of  physical  work,  I:  335 
time  factors,  IV:  3732,  4725 

TRAINING  DEVICES  tsee  also  under  Aerial  gunnery; 
Aircraft  landings;  Bailout;  Compensatory  tracking; 
Ejection  from  aircraft;  instrument  flight;  Jet  plane 
piloting;  Navigation;  Night  vision;  Piloting;  Pursuit 
tracking;  Radar  operation;  Rotary  pursuit  tracking; 
Target  tracking;  Traffic  control  operation.  See  also 
Flight  simulators;  Motion  pictures  as  training  de¬ 
vices;  see  also  Use  of  motion  pictures  under  Pi¬ 
tots,  training) 

effectiveness,  W:  4689 

human  engineering,  H:  1831,  1834 

TRAINING  METHODS  see  under  Ejection  from  air¬ 
craft;  HI fto  altitude  flight;  instrument  flight;  Night 
flying;  Night  vision;  Survival' 

TRAINING  OFFICERS  (a££_alflQ.  Instructors): 


duties,  IV:  4161 
TRAINING  PLANES,  IV:  4651 

TRANSFER  OF  INFORMA TIONi  tsee  also  Messages);, 
I:  71),  712,  713,  714:  H:  1397,  2)52;; 

V;  5584 

TRANSFER  OF  TRAINING  see  under  Learning;  Men¬ 
tal1  performance;  Peripheral  vision;  Psychomotor 
performance 

TRANSFUSION  as&  Blood  transfusion 

TRANSPORTABILITY  OF  PATIENTS  sfi£  Ajar  trans¬ 
portation  of  patients 

TRANSPORTATION  §££  Air  transportation  of  patients; 
Medical  personnel,  air  transportation;  Passenger 
transportation:  Stretchers 

TRANSVERSAL  ACCELERATION  ut  Acceleration 
(Transversal)) 

TRAUMA  see  Injuries 

TREMOR  see  Arm  tremor;  Eye  tremor;,  Finger 
tremor 

TRICRESYLPHOSPHATE 
toxic  effects,  I:  525 
TRIMETON 

use  to  motion  sickness,  I:  231,  233,  335,  236;  H: 
1226 

TROPICS  see  under  Rescue;  Survival 
TUBA  AUDITIVA  ass.  Middle  ear 
TVBERCU-OSB,  IV;  4665 

effects  on  air  transportability,  V:  6394 
Incidence  to  aviators-,  IV:  4)31;  V:  6342 
relation  to  blood  Upase  content,  V:  6342 
TUMBLING  tune  also  Spinning) 
effects  on; 

adrenal  glands,  V:  5813 
blood  steroid  content,  V:  5799 
circulation,  IVi  4095 
electrocardiogram,  IV:  5149 
sulfhydryl  metabolism,  HI:  2458:  IV:  3802 
general  physiological  effects,  I:  323 
TUMBLING  TOLERANCE 
effects  of  heat,  H:  1689 
TUMORS 

relation  to  flight  duty,  V:  6344 
TURBOJET  ENGINES 

hazards,  D:  1119,  1376,  1786:  HI:  25)7:  IV:  4682 
TYMPANIC  CAVITY  ofifi  Middle  ear 
TYMPANIC  MUSCLE  REFLEXES 
caused'  by  sound,  IV:  5)59> 

TYMPANIC  MUSCLES 
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SUBJECT  INDEX  Venus 


physiology,  IV:  51)56 
TYPE  leg  Soma  to  type 
U.  S.  A.  left  United  States 
Ulcers  me  peptic  ulcer 

ULTRAMGH  FREQUENCY  RADIATION  left  Micro- 
wave  radiation 

ULTRASONIC  vibrations 

effects  on: 

Mood  cells,  I:  417;  fi:  1171,  1172,  1498;  fit: 

2829 

tone,  fi:  1885 

brain,  II:  1588,  1865;  fit:  2829 
central  nervous  system,  III:  2781 
circulation,  fi:  1884;  m;  2829) 
cochlea,  IV:  3787 
ear,  fi:  1865 

electromyogram,  IE:  2762 
endocrine  System,  fi:  1124);  V:  6086 
eye,  fi;  1706 

hearing,  fi:  1304;  III:  2663;  V:  5546 
nerves,  fi:  1807 

general  physiological  effects,  t:  418,  887,  688:  fi: 
1127,  2198,  2211;  fit;  2552,  2711,,  2846, 
3629;  IV:  3982;  V:  6088 

test  methods,  IB:  3260 
teste,  ID:  2526 
middle  ear,  11:1702 
VALVES  Ofift  Oxygen  valves 

VASOCONSTRICTOR  EFFECTS  See  under  troplne; 
Ephedrlne 

VASOPRESSIN  (Pltressln) 

pathological  effects,  fi:  1173 
ULTRAVIOLET  RAYS 
effects  on: 

darl  adaptation,  fi:  1900;  IV:  5182 
skin,  fit:  3095 

general  physiological  effects,  I:  216:  fi;  1841 
hazards,  01:  2443 

relation  to  visual  perception,  fi:  1900,  2221 

UNCONSCIOUSNESS  afift  Blackout;  Fainting 

UNDERWATER  BREATHING  APPARATUS  S££ 
Breathing  apparatus  (Underwater) 

UNITED  STATES  M  under  Aviation  medicine:  iOU- 
tary  medicine 

UPPER  ATMOSPHERE 

microorganisms.  III;  2767,  2768,  3550) 

research,  1:  649:  fi:  2104:  IQ:  2865:  IV:  4740,  5105; 
V:  5222 

research  methods,  III:  2868 


URINARY  SYSTEM  ftftft  Kidney 
URINE 

composition 
effects  of: 

acceleration,  fi:  1681 

altitude  acclimatization,  H:  974:  ffi:  34115,, 

5569 

anoxia,  fi:  974':  IV:  4980,  4981,  4982;  V:  5948 
cold,  III:  2959;  IV:  4443 
environmental  temperature,,  IV:  5197 
flight  duty,,  V:  5762 
heat,  m:  2589,  2906,  2989;  IV:  4440 
hypothermia,  V:  5466 
physical  work,  III:  2722,  5229;,  V:  6108 
posture,  IV;  3935 
sensory  deprivation',  IV:  4690) 
relation  to  diurnal  cycle,  V:  5260 
sex  factors,  V:  5280' 
disposal,  'III:  3146 
pH 

effects,  of  hyperventilation.  III:  3137 

UROGENITAL  SYSTEM  flftft  Kidney;  Reproductive 
system 

USEFUL  CONSCIOUSNESS  aaft  Time  reserve 
UTERUS 

effects  of  anoxia,  I:  859 

VALSALVA  MANEUVER  I  see  glftft  /ntl-g  procedures); 
effects  on: 

'blood  pressure,  H:11'06,  1965 
electrocardiogram ,  fi:  1 210 
effects  on: 

anoxia  tolerance,  1:608 
circulation,  1:608 
electrocardiogram,  IV:3699 

VELOCITY  DECRIMINATJON  (See  also  Motion  per¬ 
ception),  V:  5626,  6618 

effects  of  light  stimuli,  01:2548 
physical  factors,  IV:3901,  3902,  4516!;  V:  5651' 
test  methods,  0:1163;  V:  5648 
tests,  0:1472,  1473;  10:2547;  IV:4047,  4637 
time  factors,  IV:3902,  4518;  V:  5625 
VENOUS  PRESSURE  Sfifl  Blood  pressure 
VENTILATED  SUITS,  IV:  4132,  4628,  4627;  V:  8488 
evaluation,  V:  6487  .  6492 
VENTILATION  gft£  under  Cabins 
VENUS  (  Planet) 

atmosphere,  V:  5224;,  5300,  530? 
expeditions,  V:  5210 
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life  conditions,  1:810;  V:  5299 
VERATRINE 

effects  on  muscular  function,  3:1490 

VERBAL  PRETRAINING 

effects  on  psychomotor  performance,  3:1764; 

V:  5664 

VERNIER  ACUITY,  3:1714;  IV:4523 

VERONAL  see  Barbituric  acid  derivatives 

Vertebrae  bssl  spinal  column 

VERTIGO  see  Spatial  orientation,  disturbances 

VESSELS  see  Blood  vessels 

VESTIBULAR  AREA  see  under  Cerebral  cortex 

VESTIBULAR  STIMULATION  (see  also  Rotation) 

cause  of  nystagmus;  IV:  378  5 
e3ects  on: 

auditory  thresholds,.  V:  5793 
blood'  plasma logen  content,  IV:4644 
blood  Sugar,  IV'4900 
brain  activity,  3:1869 
lectrocardlogram,  13:3488 
electroencephalogram,  3:2299;  HI: 3687 
galvanic  skin  response,  IV:3811',  4818 
spatial  orientation,  13:2975 
visual  accommodation,  31:2993 

general  physiological  effects,  IV:3744 
VESTIBULE  aS£  Labyrinth 
VETERINARIANS 
duties,  IV: 51 18 

VIBRATION  (see  also  Bone  conduction;  Sound;  Ultra¬ 
sonic  vibrations) 

effects  on: 

bone,  3:2089,  2090 

circulation,  1:450;  3:1505,  1506;  V:  6071 

endocrine  system,  3:1176 

finger  tremor,  IV:4551 

neuromuscular  performance,  13:3105 

passenger  comfort,  V:  6583 

patellar  reflex,  13:3405 

skin,  3:1649,  2089,  2090 

skull,  31:2754 

tissues,  1:377 

visual  acuity,  I3:31‘0S;  IV:4551 
visual  perception,  13:3405 

general  physiological  effects,  1:206,  377,  379,  384, 
385,  879;  3:1175,  1176;  31:2847,  3065, 
3105;  IV:3982,  4175.;  V:  8076 

research  methods,  IV:4177 

reviews,  31:2552;  V:  5707 

pathological  effects,  IV:4175;  V:  6089 


reduction,  3:1735;  IV:4752 
tolerance  agfi.  Vibration  tolerance 

VIBRATION  PERCEPTION,  V:  5707 
measurement,  V:  6068 
VIBRATION  TOLERANCE,  IV:4217 
test  methods,  3:1934 
VIGILANCE  (see  also  Alertness),  IV:4033 
effects  of: 

climate,  3. 1922 

environmental  temperature,  3:1922 
fatigue,  V:  6112 
noise,  31:2537 
practice,  31:2537 
etfects  on: 

psychomotor  performance,  31:2853 
reaction  time,  13:3539 

fatigue,  1:352;  3:2255,  2256;  13:2532;  IV:3767; 

V:  5709 

measurement,  V:  5709 

psychological  factors,  1:188;  3:1024;  V:  57131 
relation  to  conditioned  reflexes,  1:188 
VIRUSES  g££  Influenza  A  virus 
VISCERAL  DISPLACEMENT 

caused  by  acceleration,  V:  5789 

VISIBILITY  see  under  Colors:  Signal  lights;  Signal 
lights  (Flashing);  Targets 

VISION  (figs,  also  Binocular  vision;  Color  vision;  Eye; 
Foveal  vision;  Monocular  vision;  Peripheral  vision; 
Retinal  adaptation;  Visual  accommodation;  Visual 
acuity;  Visual  field;  Visual  perception) 

disturbances,  3:1870' 

test  methods  (a££  also  Refractometry),  1:20,  94, 
136,  152,  289;  3:2170;  IV:4188;  V:  5493 

VISORS 

evaluation,  V:  6462 
optical  properties,  3:1460 

VISUAL  ACCOMMODATION  (see  also  Emmetropla; 
Night  myopia) 

effects  of: 

altitude,  IV:3904 

empty  visual  field,  IV:4351:  V:  5490,  5543 
Illumination,  V:  5528 
quinine,  3:1245 

vestibular  stimulation,  31:2993 
visual  cues,  13:3636,  3638 
relation  to: 

age,  1:258;  V:  6284 
mental  ability,  1:258 
night  vision,  3:1680 
test  methods,  31:3637 
tests,  1:885 
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VISUAL  ACUITY  (fifift  also  Dynamic  visual  acuity; 
Vernier  acuity),,  II:  1894;  V:  5506 

effects  of: 

acceleration,  V:  5811 
auditory  stimuli,  IV:4884 
illumination,  1:514;  11:2298;  IV:3825,  4069 
Instrumental  magnification,  111:3007 
noise,  IV:4551 
optical  (liters,  1:894 
vibration,  m:3105;  IV:4551 
Ln  binocular  vision,  111:3257 
relation  to: 

age,  11:2298 
color  vision,  HM893 

dark  adaptation,  1:294;  0:1157;  01:2660;,  fV:4055 

depth  perception,  111:2979;  IV:  5047 

eye  tremor,  0:1987;  10:3368 

night  vision,  IV:4731 

personality,  IV:4046 

pupil  Size,  01:2340 

retinal  adaptation,  10:2340,  2546 

test  methods,  0:1067,  1468,  2201;  10:261%  34'74; 
IV:4069,  4653 

tests,  0:1123,  1310,  1714;  10:3125;  IV:3722 
time  (actors,  1:514 

VISUAL  CUES 
effects'  on: 

depth  perception,  IO:;2579 

psychomotor  per(ormance,  01:2778;  'fV:4223, 

4342,  4475 

speech  IntelUgiblUty,  IV:4561 ;  V:  5529 
target  Identification,  V;  5511 
visual  accommodation,  111:3636,  3638 

use  in: 

alrcralt  landings,  1V:4224;  V:  6600,  6611 
piloting,  IV:4223 

VISUAL  DISPLAYS  (see  also  Charts:  Printed  words), 
0:1994 

elfects  on: 

learning,  V:  5711 

spatial  orientation,  IO:  2905 

interpretation  (see  also  Aerial  photointerpretation), 
H:  1027,  1363,  1484;  01:  3111,  3112,  3113; 
IV:  3876,  4153,  4293;  V:  5507  ,  5514  ,  56*2,, 
6632,  6666 

effects  of  visual  noise,  IV:4'81 2 
relation  to  age,  V:  6286 
motion  estimation,  IV:387.3 
position  estimation,  IV:3755 
relation  to  control  levers,  111:2523;  IV: 4 267 
use  In  piloting,  10:2739.  2950,  3387;  V  6637 
VISUAL  FATIGUE,  1:201;  11:1049;  01:2466,  2470 
Ini  radar  operation,  V;  6597  ,  6598 


Visual  perception 

VISUAL  FIELD  (a££  aiSS  Empty  visual  field;  Field  of 
vision  under  Airplane  flight;  Prone  position  flight) 

effects  of  training,  V:  5496 
measurement,  0:1005,  1006;  IV:3766 

VISUAL  FLIGHT,  1:325;  0:2176 
learning,  IV:  4855 

VISUAL  ILLUSIONS  (Autoklnetlc  phenomenon, 
Oculogravic  illusion,  Oculogyral  Illusion,  Optical 
illusions)  (see.  alsfi  Phosphenes),  I;  410,  572,  716, 

759,  783;  m  1482,  1585,  1614;  Ifl:  2700, 
2905,  3123,  3195,  3384;  TV:  4066:  V:  5502 

cause  of  accidents,  0:1251;  10:3422: 
caused:  by: 

acceleration,  I:  251,  408,  409,  410;  IV:  3884; 

V:  5615 

rotation,  I;  99,  253,  407,.  424,  425,  616,  62u;  H: 
1500,  1501,  1502,  1529,,  1877;  01:  2840, 
2851,  2931;  V:  5802 
subgravity,  1:369 

effects  of: 

acceleration,  V;  5791 
auditory  stimuli,  Et  2119 
illumination,  O:  2014 

in  color  vision,  IV:  4741 
•in  piloting,  TV:  4501 
relation  to: 

fatigue,  0:  1759 
nystagmus;  V:  5627 

VISUAL  LANDINGS,  V:  6608 
VISUAL  NOISE 
effects  on: 

form  perception,  V:  5621 
interpretation  of  visual  displays,  IV:  4812 
pattern  discrimination,  V:  5512 
psychomotor  performance,  V:  6599 

VISUAL  PERCEPTION  (see  also  Brightness  discrimi¬ 
nation;  Contour  perception;  Depth  perception;  Flicker 
fusion  frequency;  Form  perception;  Motion  percep¬ 
tion;,  Pattern  discrimination;  Size  perception;  Velocity 
discrimination;  Visual  fatigue;  Visual  iflusipns;  see 
also  subdivision  Visual  requirements),  1:20,  246 

bibliography,  I:  877 

depth  of  focus,  R:  1196;  IH:  2565 

effects  of; 

acceleration,  V:  5530 

anoxia,  I;  192,  312  ,  339;  0;  1(088,  11089,  1393, 

1941;  m:  3414  ;  V:  5530 
anxiety,  m:  3470 
atomic  explosions,  I:  886 
carbon  dioxide,  □:  1393 
contact  lenses,  I:  314’ 
drugs: 

alcohol,  I:  242,  339 


Visual  perception,  drugs 
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dlmenhydrlnate,  it  1389 
epinephrine,  It  1393 
nicotine,  It  1393 
nicotinic  acid,  I:  192 
nitrites,  t  192;  it  1393 

electrical  stimuli,  V:  5498 

empty  visual  Held,  V:  5490 

eye  stimulation,  V:  5498 

fatigue.  It  1293,  1759,  1760;  m:  3132 

glare,  t  886;  HE  3440 

high  altitude  flight,  it  1188,  1169;  fV:  4562:; 

V:  5866,  5907 

high  speed  flight,  0:  1188,  1189;,  ®  2795 
hyperoxla,  U:  1088,  1393:,  1941 
Illumination,  I:  201,  276,  760;  IV:  4998;,  V:  5544 
intermittent  light,,  It  1443;  S  3454, 

time  factors,  ®  2791,  2792 
noise,  V:  6065 

iperlpheral  pressure,,  V:  5795 
retinal  adaptation,  IV:  4996 
retinal  image  position,  III:  3602 
sensory  deprivation,  V:  6132 
starvation,  0:  1663;;  IV:  3903 
supersonic  flight,  I:  136,  770;  |V:  4969 
tobacco,  I:  339' 
vibration,  lit  3405 

fatigue  see  Visual  fatigue 

general  physiological  factors,  It:  1161;  HI:  2912; 

IV:  4339 

In  radar  operation,  I:  183 

physical  factors,  0:  1006;  01:  2340,  2713,  2807, 

2808; IV:  4114;  V:  6609 

psychological  factors,  I:  110,  354;  II:  1014,  1161 ; 

Ed:  2912;  IV:  4339 
relation  to: 

electroretlnogram,  IV:  4854 
eye  movements,  10:  3124;  V:  5517 
pain,  10:2788 

retinal  adaptation,  I:  197;  II:  1030,  1126,  1136; 

10:  2895;  V:  5544 
ultra  violet  rays,  0:  1900,  2221 

research,  0:  1449; IV:  4458 
role  In: 

navigation,  10:  2399 

spatial  orientation,  I:  180,  375,  376,  617,  618, 

619,  716,  829;  0:  2224,  2237;  01:  2633; 

IV:  3827,  3905,  4222:  V:  5629 

role  of: 

blinking,  V:  5513 
ocular  dominance,  10:  3602 
pupillary  reactions,  V:  5488 
test  methods,  1:  340;  It  1235,  1312 
tests,  0:  1314,  2251 

thresholds.  0:  1030,  1104,  1124,  1125,  1136,  1157, 

2014:  10:  3367;  V:  5516 
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effects  of  vitamin  A,  0:  1927 
relation  to  age,  0:  1926 
time  factors,  TV:  5153 

time  factors,  0:  1159,  1217,  I2l8j  1615,  1994: 

10:  3367;  IV:  4070  ;  V:  5544,  5545 

measurement,  0:  1217,  1869 
research  methods,  V:  6665 

VISUAL  PROBLEMS  see  under  High  altitude  flight; 
High  speed'  flight 

VISUAL  PURPLE  see  Rhodopsln 

VISUAL  REQUIREMENTS  see  under  Aviators:  Pilots 

visual  Searching  fee#  also  Aerial  searching):,, 
nt  2426,  2714;  IV:  4115 

effectiveness,  0:  1363,  1484,  1994 
effects  on  electromyogram,  □:  2044 
tests,  0:  1291:  W:  4412;  V:  5494 

VISUAL  SIGNALS  fsee  also  Signal  lights!;  Warning, 
devices  (Optical)) 

effects  on: 

psycho  mo  tor  performance,  IV:  4844 

reaction  timer  I:  7.93;  1:  1613,  1862,  2123!:  ® 
2446 

InteUIgtbUlty,  0:  1178 

effects  of  auditory  stimuli,  0:  1856 
Interpretation,  0:  1673,  1888:  10:  3362 
relation  to  auditory  signals,  V:  6657 
use  in  airports,  10:  2675 

VISUAL  STIMULI  fsee  also  Color  stimuli;  Empty 
visual'  field;  Light  stimuli;  Visual  cues;  Visual' 
noise); 

cause  of  nystagmus,  IV:  3864;  V:  5614 
effects  on: 

depth  perception,  0:  1452 
Intelligibility  of  auditory  Signals,  0;  1856 
psychomotor  performance,  01:  2842 
reaction  time,  10:  2842 
size  perception,  01:  2712;  IV:  4113 
sound  localization,  0:  995 
general  physiological  effects,  IV:  4926. 
localization,  IV:  3905,  4519,  4520 
VITAL  CAPACITY 

effects  of  hyperventilation,  00  3527 
VITAL  STATISTICS  see  under  Trainees 
VITAMIN  A  (see  also  Xanthophyll) 
effects  on: 

dark  adaptation,  II:  1458 
visual  thresholds,  0:  1927 

VITAMIN  B  COMPLEX  dsee  also  Nicotinic  acid; 
Pantothenic  acid;  Pyrldoxlne;  Thiamine) 
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effects  on: 

cold  tolerance,  til:  3351 
heat  tolerance,  ID:  3014 
VITAMIN  Bj  as&  Thiamine 
VITAMIN  B2  See  Rlbotlavin 
Vitamin  bq  ass  pyridaxine 
VITAMIN  Bc  CONJUGATE  a££  Folic  acid 
VITAMIN  C  See  Ascorbic  add 
VITAMIN  E  (Tocopherol) 
effects  on: 

altitude  tolerance,  til:  3411,  3541;  V:  5841 
anoxia  tolerance,  pi:  3409.,,  2817,  2818,  281# 
electrocardiogram,  til:  2818 
hyperaxla  tolerance,  D:  2162;  IV:  5046 
pulse  rate,  ID:  2819 
relation  to  hematopoiesis,  V:  5840 
VITAMIN  P  see  HeSpeFldln 

VITAMIN  REQUIREMENTS  (aee  also  items'  under 
individual  vitamins),  III:  3208,  3211 

VITAMIN  SUPPLEMENTS 
effects  on: 

blood,  V:  6035 
C'lld  tolerance,  V:  6035 
VITREOUS  HUMOR 

effects  of  retinal  adaptation,  IV:  4952 
oxygen  tension 

effects  of 

anoxia,  V:  5335,  5766 
hyperoxla,  V:  5335,  5786 

vocational  interest,  ms  3291,  3375,  33925 

V:  6272 

of  aviators,  ti:  1(022,  1028,  1029,  2026,  2181; 

V:  6184 

o'  instructors,  V:  6266,  6267 
of  jet  plane  pilots,  V:  6268 
of  officers,  V:  6270 
of  pilot  candidates,  V:  6266 
of  pilots,  V:  6227 
of  trainees,  V:  6277 

VOICE 

effects  on  Speech  IntelllglbiUty,  IV;  4676 
VOICE  IDENTIFICATION,  0:  1952:  V:  5585 
VOLUNTARY  APNEA  ass  Apnea  (Voluntary.) 
VOMEX  A 

use  In  motion  sickness,  I:  745 
VOMITING  CENTER 


WAKEFULNESS  See  Sleep  deprivation:  Vigilance 
WARNING  DEVICES,  V:  6640 

for  anoxia,  I:  217,  460;  ®:  2373;  IV:  3773,  4647 
for  hypercapnia,  I:  217 
WARNING  DEVICES  (ACOUSTICAL),  0:  2123 
effectiveness,  V:  6456 

WARNING  DEVICES  (OPTICAL)  (see  also  Signal 
lights),  I,  793;  0i  2123;  III:  2426;  V:  6629 

effectiveness,  V:  6645,  6650,  6651 
for  anoxia,  I:  545 

human  engineering,  ®:  3585;  V:  6646 
WARNING  DEVICES  (TACTILE),  V:  6630 
WATER  see  Rescue  on  water:  Survival  on  water 
WATER  DEPRIVATION  (see  also  Dehydration) 
<effectS'  on: 

body  temperature,  V:  6109 
survival,  ti:  1(040;  HI:  3015,  3.01(6' 
water  exchange,  V:  6369' 
general  physiological  effects,  IV;  4524 

’WATER  EXCHANGE  (see  alan  Water  deprivation; 
Water  intake)',  IV:  4174 

effects  ef: 

altitude,  ti:  1038,  2206 

altitude  acclimatization,  ti:  1938,  2206:  Iti:  3478 
heat,  til:  2341,  3330;  IV:  4440 
hyperventilation,  IV:  4016 
starvation,  V:  5369 
water  deprivation,  V:  6369 
in  hot  climates,  ®:  3000:  IV:  4525 
relation  to  diurnal  cycle,  ®:  3194 
through  skin,  I:  691:  ti:  2161 
WATER  INTAKE  (aee  a  ten  Sea  water  Intake) 
effects  of  diet,  II:  1674 
effects  on: 

anoxia  tolerance,  V:  5918 

heat  tolerance,  IV:  4487 

perspiration,  til:  2709:  IV:  4435 

WATER  SUPPLY 

sanitary  aspects,  I:  888:  IV:  4916 

WEATHER  (see  alan  Environmental  temperature; 
Humidity:  Wind) 

effects  on; 

circulation,  I:  290:  ti:  1776 
perspiration,  IV:  4580 
general  physiological  effects,  IV:  3751 
WEATHER  OBSERVERS 
training.  ID:  2355 

WEIGHT  (see  also  Body  weight),  »:  443,  444 
WEIGHT  LIFTING,  V:  6095 
WEIGHTLESSNESS  a eg  Subgravity 
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effects  of  narcotics,  til:  3038 


Whooping  cough 
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W/HOGPING  COUGH  (Pertussis) 

effects  of  airplane  flight,  I:  769,  876;  IV:  4316: 

V:  6336,  6348,,  6349) 

WIND 

general  psychological  effects;,  I:  135 
WIND  BLAST 

protection,  IV:  4648 

wind  blast  Tolerance,  m  7,52;;  rv:  4999;  v;  5866 

Windshields 

human  engineering,  Hi:  2543,  2544,  2631,,  3067: 

IV:  4231 

WINTER  agft  Parachute  jumping  In  winter 
WOMEN  aefi  Instructors  (Female;)):  Sex  factors; 
WORDS)  see  Printed  Words 
WORE  a££  Mental  work;  Physical  work 
WORK  AREAS 

human  engineering,  V::  6607,  6621 
handbooks  and  treatises,  V:  6604 
WORK  CAPACITY 
effects  of: 

alcohol,  IH:  3220 
altitude,  m:  3604 

altitude  acclimatization,  ED:  2874.,.  3604';.  V:  5825, 
5830,  5890 

anoxia,  0:  1032:  ®s  3109) 

blood  loss,  0:  1032::  HI:  2674 

cold,  HI:  3220 

diet,  HI:  2901 

fatigue,  HI;  2431,  2432 

heat,  10:  3220,  3256 

hot  ctlmateS,  V:  61 19 

oxygen  breathing,  ffi:  1:034:  HI;  2437,  8204 ;  IV: 
4685 

posture,  VI  '6187 

rest,  H:  1092,  1094,  1096:  10:  2485.  3220,  3231 
starvation,  H:  1663:  HI:  2915:  IV:  3115 
training,  V:  6102 

measurement,  HI:  2432,  3626;  Vi  5361 
relation  to: 

age,  HI:  2613;  V:  6291 


diurnal  cycle,  HI:  2530 
lactic  acid1  metabolism,  V:  6M7 
respiration,  HI:  3286 
social  factors,  HI:  3209 
test  methods,  V:  6115 
WORK  DECREMENT  SSS.  Fatigue 
WORK  LOAD 

effects  on  rest  requirements,  IV:  3840 

WORLD  WAR  II  see  under  Air  transportation  of 
patients:  Aviation  casualties:  Aviation  medicine, 
history 

WOUNDED  see  'Patients 

WOUNDS  §eg  Battle  wounds;  hi  juries 

WRITTEN  TESTS 

tnteUlglbtllty,  0:  1738;;  HI:  3104 

xanthophyll  an©  DEraVASfVfS) 

effects  on  retinal  adaptation,  HI:  3516 
X-RAY  TOLERANCE 
effects  of: 

altitude,  I:  791;  H:  2117 
altitude  acclimatization,  V:  5856 
anoxia,  >0:  19131;  01;  3352 
carbon  monoxide,  IV :  4476 
heat,  1:  686:;  IV:  4077 
hypothermia,  I:  535,  537;  0:  '2141 
X-RAYS  (see  also  Roentgenography,) 
effects  on: 

altitude  tolerance,  I:  536;  IV:  4477 

anoxia  tolerance,  1:  536;  0:  1668,  1673;  >10'; 
3251 

brightness  discrimination,  0:  1431 
hyperox  la  tolerance,  HI:  2787 
muscular  system,  I:  373 
general  physiological  effects,  IH:  3024 
general  psychological  effects,  H;  1639 
hazards,  I;  216 

tolerance  See  X-ray  tolerance 
ZERO  ACCELERATlONi  see  Subgravity 
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